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The UH-60's rotor system 


feature: 





enhanced performar 
allowing heavy loads to be 
lifted in ‘hot and higt 


conditions. 





The UH-60's rotor-head and blades were 
designed to withstand hits from large 
machine-gun rounds. The gearbox that 
drives it can run for half an hour after 
losing its entire oil supply 
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INTRODUCTION 





s long ago as the fourth century 

Bc, children in China were playing 

with a little toy whose principle 
would be used hundreds of years later to 
bring a new dimension to the science of 
flight. It was a simple round stick with 
feathers mounted on top, each feather 
twisted slightly so that it struck the air at 
an angle when the stick was spun, 


creating enough lift to enable the device 


rs 





to fly up into the air. Two hundred ye 
later, Archimedes of Syracuse — the Greek 
physicist and inventor who was 
responsible for many scientific discoveries 
that laid the foundations of modern 





scienc 





— hit upon exactly the same 





principle for use in a different medium. 





He perfected a 





rotating screw which, 






when fitted inside a cylinder, made an 
excellent water-pump. Rotated 
continuously inside the cylinder, the screw 
pushed against the water and moved it 
along, and this in turn gave rise to a 
reaction: the water resisted by pushing 
back. Two thousand years were to elapse 
before the principle that governed the 
operation of Archimedes’ screw in water 





Left: Paul Cornu's 1907 ‘Flying Bicycle’, the first 
machine to take off vertically with a pilot and 
make a controlled free flight. 





Above: The European-manutactured EH.101 
Merlin is one of the new generation of large 
multi-role helicopters. 


Right: The CH-53E is currently the West's most 
powerful helicopter. 


Far right: The tandem-seat AH-64 Apache is 
one of the leading battlefield helicopters in the 
world, and packs a powerful punch. 


was applied to another fluid — air — to 
produce a lifting force. 

On 13 November, 1907, a Frenchman 
named Paul Cornu made the world’s first 


f 


at Coquainvilliers, near Lisieux. His 





, untethered, manned helicopter flight 


primitive machine — known as the ‘flying 
bicycle’ — hovered 30 cm (1 ft) clear of 
the ground for 30 seconds. It would be 


many years before the dream of vertical 
flight became a practical reality, but it was 
a beginning. 

The early pioneers of rotary-wing flight 
faced a formidable challenge, bec: to 
make a helicopter (the name means, 
literally, ‘flying screw’) fly successfully, 
several different principles must be 
brought together. The first of these is lift. 


The cro: ion of a helicopter blade is 


of aerofoil shape, just like the wing 


section of a conventional aircraft. The top 


surface of this aerofoil section is more 
curved, or cambered, than the under- 
surface, so that when a stream of air flow 
over it the speed of the air increases and 
its pressure decreases. Under the wing the 


opposite happens; since the wing is 


usually inclined at a small angle to the 
airflow, the air passing underneath it is 
slowed down by being obstructed and the 
pressure increases. The high pre: 


below the wing tries to move towards the 


ire area 


low pressure area above the wing, and a 
lifting force is created. 

A conventional aircraft has to move 
forward through the air to reach the speed 
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where enough lift is obtained to take it off 
the ground, but with a helicopter, the 
wings — or rotor blades — are given 
motion through the air by rotation, even 
when the aircraft is not moving. 

‘The amount of lift produced by a 
helicopter’s rotor blades depends on three 
things: the shape and size of the blades, 
the speed at which they rotate, and their 
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angle of attack — the angle at which they 
bite into the air. One or more of these 

factors must be increased if the lift is to be 
increased. The fi 





‘st two possibilities are both 
ruled out; there is nothing the pilot can do 
to alter the siz 
the reserves of engine power at his disposal 
very quickly when he needs extra lift. 

He can, however, alter the angle of 





of the blades, nor has he 


attack, for the main rotor blades of a 
helicopter can be automatically ‘feathered’ 
in the 

*k of all the 
increased at the same time, 


— in other words, made to twi: 








rotor hub. If the angle of att: 





blades is 
there is a sudden increase in total lift, and 
when the lift becomes greater than the 
weight, the helicopter rises off the 
ground. Once airborne, the pilot can 














Left: The Eurocopter Panther is one of a number 
of highly successful multi-role helicopters built 
by Aérospatiale and then Eurocopter. 


Above: Mil Mi-26s have been used on 
United Nations humanitarian relief operations 
in recent years. 


Right: Igor Sikorsky pictured piloting his first 
successful helicopter, the VS300, in 1939. 


Far right: A Wallis autogyro in the colours of the 
Royal Air Force. 


make the aircraft hover by slightly 
reducing the angle of attack of the blades 
so the total lift of the rotor now balances 
the weight of the helicopter. To alter the 
angle of attack of all blades at the same 
moment the pilot uses a lever known as 
the collective pitch control 

The helicopter is now off the ground 
and hovering, but to make it move 





forward through the air some form of 
horizontal thrust is needed, A 
conventional aircraft achieves this by 
means of its propeller or jet exhaust; in a 
helicopter, the lift force is tilted slightly to 
produce a horizontal thrust component. 
hieved by tilting the whole 
rotor assembly slightly forward, but in 
practice it was found more effective to 

















hinge each blade to the rotor hub so that 
it can ‘flap’ up and down. When the 
helicopter is motionless on the ground, 


its rotor blades have a noticeable ‘droop’ 
because of this hinge arrangement; a stop 
is fitted below each blade to prevent it 
drooping too far, When the main rotor 
starts to revolve at increasing speed, 
centripetal force (the force that is exerted 
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Above: The Piasecki/Vertol H-21 was flown in 
Sabena colours at the 1958 World's Fair. 


Right: The Flettner FL 282 Kolibri appeared 
towards the end of World War Il and was one of 
the world's first successful military helicopters. 





when you swing a weight around on a slightly reduced too; and if the angle of The whole effect is of the rotor disc 

piece of string) tends to lift the blades attack is increased again as the blade tilting forward to produce forward thrust, 

back to a horizontal position ‘retreats’ rearwards so the lift is increased with each blade changing its pitch as it 
As each blade is feathered — its angle — with the result that each blade flaps moves round. This change of pitch is 

of attack increased to produce more lift — downwards as it revolves through the automatic and is governed by the cyclic 

it rises slightly on its hinge. If the angle forward position under the influence of pitch control. 

of attack is reduced slightly as it centripetal force and rises under the If the helicopter consisted only of a set 

approaches the forward position on its influence of lift as it passes around the of main rotor blades mounted on the 

way around the rotor disc, the lift is rear of the disc. fuselage, the reaction to the rotor as it 
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revolved would turn the fuselage in the 


opposite direction. This is known as 
torque effect, and is normally overcome 
by a small vertically-revolving rotor 
mounted at the tail to prevent the fuselage 
from swinging round. 

To operate all the helicopter’s 
mechanical devices, the pilot has four 
main controls: the collective pitch control, 
the throttle, the cyclic pitch control and 
the tail rotor control 
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In the 1920s, while designers struggled 
to overcome the problems of helicopter 
design, a young Spanish aircraft designer 
named Juan de la Cierva y Cordonia came 
up with an alternative, which he named 
the autogiro, In this machine, lift was 
provided by a freely-windmilling rotor, 
and forward propulsion by a conventional 
aero-engine. Although the autogiro could 
never perform all the functions of a 
helicopter, it had practical applications in 











both civilian and military fields, and was 
widely used in the years between the two 
world wars. 

It was left to the inventive Germans to 
produce the world’s first truly successful 
helicopter, the twin-rotor Focke-Wulf 
Fw 61. Designed by Professor Heinrich 
Focke, it first flew in 1936 and went on to 
establish a number of world records. For 
the next few years, the Germans enjoyed 
an undisputed lead in helicopter 





development, the two companies at the 
forefront being Focke-Achgelis and 
Flettner. These firms pioneered the 
operational use of the helicopter in World 
War II, both as an air observation platform 
and a transport vehicle. On the Allied 
side, one name quickly came to the 
forefront of helicopter design: that of Igor 
Sikorsky. It is a name that still stands at 
the forefront of medium and heavy 
helicopter design today. Another American 


Far left: The huge twin-rotor Mil V-12 shattered 
every record for helicopter payload. 


Left: Pescara’s No.3 helicopter, the first to 
incorporate collective and cyclic controls. 


Right: The giant Mil Mi-6 pioneered the use of 
supplementary wings for extra lift. 


Far right: The Sikorsky S-61 is one of the most 
common search and rescue helicopters. 


Below: The Westland Lynx is a very successful 
light shipboard helicopter. 











firm, Bell Helicopters, dominated the post- 
war market for lighter machines, ranging 
from utility to fast attack helicopters. 

In the Soviet Union, Igor Sikorsky’s 
opposite number was Artem I. Mil, whose 





design bureau was responsible for a range 
of massive heavy-lift helicopters. By the 
beginning of the 21st century, more than 
30,000 Mil helicopters had been built, with 
many of these rugged machines remaining 


in service worldwide. 








In western Europe, economics 
eventually compelled companies that 
specialised in helicopter production to join 
forces, Eurocopter is now the official 
manufacturer of all MBB and Aérospatiale 
helicopters, and Britain’s Westland now 
s under the name GKN Westland 
In common with other types of aircraft, 





operat 


both civil and military, helicopters are 
now the subject of joint design and 
production on both sides of the Atlantic. 





Today, helicopters are applied to so 

many different tasks that it is difficult to list 
them all. They 
machines in existence, and they enable the 





are the most versatile flying 


pilot to operate in three dimensions in a 


way that no fixed-wing aircraft can — 





except, of course, VSTOL machines like the 
Harrier, which are intended for a specific 
role and which are by no means as prolific. 
The helicopter, for all that it is 
expensive to operate, has become an 
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indispensable tool of modern aviation. 
New technology, in particular the use of 
advanced composite materials of far 
greater strength and lightness than 
anything previously available, has given 
designers the means to enter a new 
phase of development that combines 
greater speeds with lower operating 
costs. It is in the commercial world of 
tomorrow that the helicopter will make 


its greatest impact 





Ww 
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AEROSPATIALE AéROSPATIALE ALOUETTE II | 


ALOUETTE II er 


Equipped with a large 
@ High altitude @ 












amplifier, this example is 
used to issue warnings of 
avalanches to climbers in 

the mountains. 





ir ambulance @ Excellent handling | 


4 Saving lives 

A French Air Force Alouette II hoists up another rescued skier. 
Despite their military role the Alouettes are often tasked with 
rescuing civilians in distress. 














Airborne ambulance > 

Once retrieved from the mountain, 
survivors are flown to hospital in special 
fuselage stretchers. 























A The search is on 
Pilots often look for the survivors themselves, exploiting 
the excellent visibility from the Alouette’s cockpit. 





| 
Star performer > 

Demonstrating the capabilities of the helicopter is this 

example, lifting a large balloon as part of a publicity 

stunt. Crews find the helicopter a delight to fly. 








ud-Est, one of the forerunners of 
Aérospatiale, combined Turboméca’s 
new Artouste turbine with a gearbox 


‘(ACTS AND FIGURES 





adapted from the Sikorsky S-55 to produce The Alouette II first flew on 12 March > Options available for the helicopter 
power for the Alouette. It flew for the first time 1955; French certification on 2 May 1956 include skid landing gear, floats or a 

in March 1955, and within three months the cleared the way for production. wheeled undercarriage. 

machine had set a new helicopter altitude A Spacious and Germany has used the helicopter for more > Inthe rescue role the Alouette has a 
record of 8209 m (26,925 ft.). Two years later an relatively well equipped for rescue than 25 years without any crashes. 120-kg (264-Ib.) capable hoist. 
Alouette raised the record to 10984 m (36,028 ft). rk, the Alouette I has found a ready > Because of the shape of the fuselage the > Many civilian examples operating today 
This altitude performance made the aircraft a inarset br Donn Cwe ana (OALy SOYiCes As helicopter is known as ‘bug-eye.' are ex-military machines. 


. . a dependable rescue platform. 
natural candidate for mountain rescues. y 2 
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AEROSPATIALE ALOUETTE II 











PROFILE 


High mountain 
rescuer 

































ven before flight testing transported the climber to 
E had been completed, the hospital in Chamonix, thereby 

Alouette Il was showing its saving his life. 
abilities as a mountain rescue At the beginning of 1957 two 
aircraft. The second prototype Alouettes carried out a similar Above: Small and nimble, the Alouette looks Z ) 
Alouette II was in the Alps for rescue, retrieving six mountain very dated compared to modern helicopters. ) ¢ cell 130 3 
performance tests in July 1956 guides, and two pilots of an S-55 i 65,080 me 
when the test team learned that a rescue helicopter which had Right: With the extra-high skids this Alouette Se aet ore tt 
climber was dying after having a _ crashed, from the same refuge. derivative is known as the Lama. It combines > e beoneegrttyyhaeda Aeeternt 
heart attack in the Vallot Mountain Since then the Alouette II features from both the Alouette I and Ill variants. |S aU Nesoraee 63015) 









refuge, one of the highest in and its high-altitude version, the 









Dimensions: fuselage width 2.22 m (7 ft. 3 in.) 








Europe at 4362 m (14,307 ft.) Lama, have carried out many The Alouette’s successor, the 
3 length 9.75 m (32 ft) 
The first attempt at a rescue mountain rescues, retrieving Aérospatiale Ecureuil, is now pe 
was unsuccessful, but the second stranded climbers from places serving with the Nepalese Army main rotor disc area 81.71 m’ (879 sq, ft) 
worked: within five minutes of that would not have been ‘The type has already retrieved 


landing the helicopter had reachable by any other means. climbers from high on Everest SA 318C ALouettE Il ACTION DATA 
‘The German army has operated the Alouette II for 
MAXI CRUISING SPEED 


more than 25 years for general duties including 
scouting and as a VIP transport. Now facing Power from a turboshatt engine gives the Alouette Il a surprisingly 
replacement, the helicopters are being sold agile performance. Compared to other helicopters of the era 
Aérospatiale’s design was an outstanding performer. Small and 
ow poworod, the TH-55A was much slower. 


Asingie twin-bleded | Se RGUFEW 


rotors fitted to ho | 
—————————————— Auto Il Pot 
have found tat, | eA 9) $< 
Despite the dated look of the opan tall boom, manoeuvring the aaa 
this network of metal tubes allows the helicopter oicopter scasy | ec RRA (106...) $< 


to be extremely light. This is particularly useful 
because of the altitudes at which most re 
‘Additional auxiliary 
fuel tanks added 


operations are undertaken in the mountains, 
tothe Alouette sain aouerre 1 

allowed the 720 km (446 mi.) 

holcopter to have 

2 range beyond y 

that of any of its SKEETER T.Mk 12 

‘competitors. The 422 km (262 mi,) 

cuttanding range 

othe elcopter 

has seen it used THSSA 

for ato! dt in am, 

129 of options is avalable forthe landing both evan an M 

ar on the Alouette I. Apart trom the tradttonal Positioned at the ear of the fuselage boom is a | mitary guicon, 
















spite reaching the end of its military service, 
lumerous examples of the Alouette Il have 

been purchased by civil operators to be used 
for laison duties. Later designs have entered 
the market but the rescue performance of the 
Alouette is proving hard to beat 








Tha Alouette's turboshatt engine gives it excellent 
performance. Even when loaded with the equipment 
needed for with the rescue role, the Alouette i has 
been able to reach exceptional altitudes. 




























Visibility trom the 
-ockpit is excellent 
because of the 

extensive glazing, 




























has araavey 
eas TS 
neh aoe 
a 
spony acted (uae 
roca were BBE 
dorsopes sow 

fo ntantes 

fu ooo ten 


the basic Alouette 
















ids, floats, wheels and special adapted le wre op, cesones to protec the actor | (PENNA 
‘extra-wide skids to land on snow are available. from striking the ground during landings. SERVICE CEILIN( 
Ahough ts used 
Help from above wien compared deme 
Il AEROSPATIALE AS 352 COUGAR: Derived from the earlier I BOEING CH-113 LABRADOR: Operated by the Canadian Il WESTLAND SEA KING: The primary rescue helicopter of the ‘Skeeter and 
Puma, the Cougar is a far more capable rescue helicopter. ‘Armed Forces, the large Labrador is able to land on water. RAF, the Sea King is based at several UK locations. F ‘American TH-55A a 
i ; 
in 
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AEROSPATIALE 


ALOUETTE III 


@ Alpine search and rescue @ Unrivalled high-altitude performance 











igh in the Alps, the Alouette is a 
guardian angel - risking fierce 
winds, snow, ice and treacherous 
terrain to rescue those in trouble on 
Europe's high mountains. The highly 
successful Alouette is found in dozens of 
nations performing hundreds of jobs. 
None have become better known tha 
dramatic mercy missions, which it ca 
out at great risk to the crew to save 
those in peril. 
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A Aroomy cabin 
allows the Alouette II to operate as an 
effective troop transporter. The Alouette 
has also been used in support of quick- 
reaction units to intercept terrorist forces. 





AEROSPATIALE ALOUETTE III 











AHigh performance 
Fitted with a more powerful Astazou XIV engine, the SA 319B has 
superb high-altitude performance. This example also carries floats for Where landing is impossible the 
water-based operations. 








4 Mountain rescue 
An Alouette of the French Sécurité Civil 
picks up an injured skier from a high 
mountain top. Alouettes have carried 
out hundreds of missions like this. 


























A Taking the load 


exceptionally versatile Alouette 
can still provide vital supplies 
using an external sling. 





























4 Vintage gunship & 
Using AS-11 rockets and 
heavy cannon, the Alouette 
was a pioneer in the 
development of helicopter 
gunships. The Alouette 
served in the war in Algeria 
with French forces, and also 
in the Rhodesian civil war. 


FACTS AND FIGURES 


> In June 1960 an Alouette Ill proved that it 
could operate at 4810 m (15,780 ft.) on 
Mont Blanc, Europe's highest mountain. 

> The first flight of the Alouette Ill took 
place on 28 February 1959. 

> On 21 June 1972, an SA 3158 Lama 
(Alouette I! airframe and III engine) set a 
height record of 12442 m (40,820 ft.). 


Alouettes also serve as light transports, 
agricultural, liaison, observation and 
photo-mapping aircraft. 


> The Alouette Ill has an external sling for 


loads up to 750 kg (1,650 Ib.) or a rescue 
hoist which can lift 175 kg (400 Ib.). 

Indian Alouettes regularly operate in the 
Himalayas, the world’s highest mountains. 
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he Aérospatiale 
SA 319A/C Alouette III, 
manufactured by the 


company known today as 
Eurocopter, has been a 
spectacular aircraft almost from 
its first flight in 1959. ‘This fine 
helicopter exhibits many superb 
flying qualities, but none is more 
impressive than the Alouette's 







ALOUETTE 


‘The Netherlands army operates weaponless Alouette Ills 
in an observation and light transport role. It is shortly 
due to replace them with McDonnell Douglas AH-64D 


Rotors to the rescue, 
Alpine style 


high-altitude performance. Part 
of the credit for the success of 
Europe's best-known helicopter 
is due to the Turboméca 
company, which was the first in 
the world to develop light 
turbine aero engines. 

On the heels of the earlier 
Alouette II, 1,305 of which serve 
around the globe, the Alouette 


The Alouette hi 
head with three rotor blades, De 
ld design, the Alouette 


‘machine and is well liked by pilots, 


III has reached operators in 
numbers exceeding 1,500, In 
every climate, the Alouette is a 
versatile aircraft and military 
operators 

III for light-attack and anti- 
submarine duties. However, it 
has become famous for flying 
life-saving missions in mountain 











ranges the world over 









a traditional hinged rotor 
nite its 
a nimble 


e used the Alouette 


AEROSPATIALE ALOUETTE III 









y 
” Mali 

French Alouettes have performed a variety of jobs. As a 

military light utility transport they have been replaced 

by the Gazelle and Puma, but the Gendarmerie 

continues to appreciate its superb high-altitude 

performance in the mountains. 





Alouette 
‘Type: general-purpose helicopter 
Powerplant: one 870-kW (870-shp.) Turboméca 
Artouste IIIB turboshaft derated to 425 kW/550 
‘shp. (SA-316B); one 649-kW/870-shp. 
Turboméca Astazou XIV turboshaft derated to 
448 kW/600 shp. (SA-319C) 


Maximum speed: 
sea level 


Hovering ceiling in ground effect: 2880 m 
(8,400 ft) 


Hovering ceiling out of ground effect: 1520 m 
(6,000 ft.) 
Range: 480 km (375 mi.) 


Weights: empty 1143 kg (2,440 Ib); loaded 
2200 kg (4,960 Ib.) 


Dimensions: rotor diameter 11.02 m (36 ft. 2 in.) 
length (blades folded) 10.03 m 

(33 ft) 

3,00 m (9 ft. 10 in.) 











10 km/h (187 m.p.h,) at 













height 





Apaches, but the Netherlands air force will retain 95.38 m* (1,027 ft.) 


some for search-and-rescue operations. 


wing area 

















tO. Turboméca's Astazou has proved to be a reliable and powerful engine. The 
\stazou's light weight and high power output give the Alouette much of its 
Dus performance at altitude, 











The roomy cabin is a useful 
feature for search and rescue. 
Six passengers can be carried, 
or two stretchers and two seated 
passengers in the casualty 
‘evacuation role, 





Taos a wert aoa t ny nlc, and oven it tis Mig 
lrgo guard bolow tthe plot i says eoncomed about the tl The 
tothe Alouette havo an enclosed tal otrin a eneston th 








¢ 


















ACTION DATA 


The key to the Alouett i's high-altitude performance is the use of 
the Turboméca Astazou XIV turboshatt. Light but powerful, the engine 

jows the Alouette to operate at heights most other helicopters 
‘cannot reach, making it deal for mountain rescue. The Gazelle also 
hhas a respectable celing but rarely operates above 1000 m (3,280 ft), 
The less powerful JetRangor struggles above 3000 m (9,850 ft). 


— 









The six passenger seats in the 
standard Alouette Il's roomy cabin added stability in forward flight, 
‘can quickly be removed. The and also help the pilot keep a 
helicopter then becomes a light steady hover when performing 
cargo transport, able to lift payloads delicate rescue manoeuvres in 
of up to 750 kg (1,650 Ib.) high wind conditions, 





The fins on the tallboom give 









The excellent view 
from the Alouette's 
cockpit is vital for 
crews in search 
and-rescue work 


Many Alouettes have winches and 
spotlights fitted for light transport, The 
‘maximum 750-kg (1,650-Ib.) payload 
can also be carried externally on a sling 














Alouettes in the mountains 


HB unercarriace: The I snow operations: Wl Rescue VETERAN: 

ski-equipped undercarriage ‘The Alouette’s small size, light ‘Thousands of people owe their AALOUETTE ti 
of an Alouette in a high weight, forgiving flying lives to the Alouette for saving ‘6000 m 
‘mountain valley shows that characteristics and ski them in daring winch rescues. 7.7008) 


undercarriage are essential 
‘when operating on snow. 


This mission needs careful 
work between all three crew — 
the pilot, winch operator and 
the winchman. Long periods in 
the hover also demand the 
good performance given by 
the Alouette, 


it operates here all year 
round, The warm summer 
weather in this picture 
makes the helicopter’s 
performance lower than 
usual, as the air density is 
reduced even more. 


Heavy helicopters with normal 
wheels would probably get 
stuck in these conditions, as 
well as finding it hard to fly in 
the thin alpine air. 
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AEROSPATIALE 


SA 321 SuPER FRELON 


@ Heavylift @ Anti-submarine warfare @ Assault transport 

























urope's largest production helicopter, 
E the Super Frelon was built with the 
assistance of Sikorsky. Used for 
assault transport, anti-submarine warfare and 
delivery to ships, the SA 321 was also 
converted to fire Exocet missiles for Iraq in 
the war against Iran. More than 35 years 
after its first flight, the Super Frelon is still 
in service with the forces of China, France, 
Israel and Libya, mainly as a utility and 
assault transport aircraft. 


A Although the market in heavy helicopters was 
dominated by American and Soviet designs, the 


‘SA 321 achieved notable export success. The 
aircraft went to war with Israeli forces in 1973 in 
the assault transport role, and has also been 
used to rescue French navy pilots. 
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AérospaTiALEe SA 321 SUPER FRELON 


Submarine hunter p> 
Equipped with dipping sonar and surveillance radar, the Super 
Frelon was responsible for shipboard anti-submarine warfare. 


























A Still in service 


In their fourth decade of service, 
Aéronavale Super Frelons now 
fly in a low-conspicuity dark grey 
colour scheme. 




















A Floating Frelon 
Like many Sikorsky designs the Super Frelon could land on water, 
but only if the sea conditions were extremely calm. 

















———$_$—_—____ 





A Pick up 

The Super Frelon was used by 
the Aéronavale for air-sea rescue 
duties from carriers. 























Pacific deployment p> 

A small number of Super Frelons 
were deployed to France's Pacific 
island nuclear test centres. - . . — 





























FACTS AND FIGURES 


> Iraq used Super Frelons, equipped with 
Omera radar and AM39 Exocet missiles, 
in anti-shipping strikes against Iran. 


» Production of the Frelon continues in 
China, where the type is called the Z-8, 

> Israel re-engined eight of its Super Frelons 
and sold them to Argentina. 


> In French naval service the Frelon equips 
three units: 33F and 20S at St Mandrier 
and 32F based at Lanveoc. 


> The prototype troop-carrying Super 
Frelon first flew on 7 December 1962. 


> French Aéronavale Sa 321s are used 
to refuel naval vessels from the air. 





PROFILE 





















The Super Frelon has a nose 










SA 321 Super FRELON 


‘The Super Frelon remains in limited use in the 
Aéronavale, although it has now given 
up its former roles of anti-submarine 

and anti-ship warfare, 


mounted radar for anti-ship work. 


Built i 
‘win Were Ihe Puna tana cendcs white PAF end 
French air force, and many exports are used as assault transports. 


Biggest of the 
‘Eurocopters’ 


ravely entering a 
competitive market 
dominated by Soviet and 


American designs, the Super 
Frelon was a derivative of the 
original Frelon (Hornet) 
large, three-engined aircraft was 
designed to a French military 
requirement for a multi-role, 
medium-sized helicopter with 
the assistance of Sikorsky in the 
United States, Fiat in Italy were 
responsible for producing the 
main gearbox and transmission. 
‘The first prototypes flew in la 


1962 and 1963, with the 
Aéronavale receiving the first 
Super Frelons, equipped with a 


in 1966. Some were later 
This modified with nose-mounted 
radar and Exocet missiles for 
anti-ship attack, and the 
SA 321Ga was delivered for 
utility transport duties, The 20 
surviving Aéronavale Super 
Frelons carry out search-and 
rescue, vertical replenishment 
and transport duties, having 
ely relinquished their 











The boat-shaped hull was 
inspired by the Sikorsky SH-3. 


as the standard 


podded Sylph surveillance radar, 


Power is provided by three 
Turboméca Turmo IiIC engines. 
Fuel is stored in flexible tanks 
under the floor of the centre 
fuselage; these helps to lower 
the centre of gravity. 


























and heli-liner. 

































Above: There is little externally, 


except for camouflage, to distinguish 


the transport Super Frelons from 
their maritime counterparts. 


anti-submarine warfare role 

The Super Frelon was 
exported to Iraq, Israel, Libya 
and South Africa, A 27-seat civ 
heli-liner variant, the SA 321) 
was also produced but not 
widely used 








fully-artic 


KNIGHT: Derived from the 
helicopter based on assault ships. 


il 


were 


Previously, the 
painted white above thi 


The rotor isa sx-bladed, 
fed unit The 
frat few rotor unis 
Ground tested Inthe United 
States. The blades aro of 
aletal constriction 
<—<$—<— 
The ren 
French 8 






ining Super Frelons in 

ervice are painted all 
lage wai 

sockpit 


and halfway up the tallboom. 


Tha main cabin houses up to 28 troops 
in the assault transport role, Exocet 
missiles can be carried on special 
‘mountings on the fuselage sides. The 
SA 321F does not have the stabilising 
floats which are fitted to the SA 321G, 





Mer Catch ts Chasen conte uti Utes Caps 
medium-ift 
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unit of sin 


rotor is driven by gearing 








with navies, armies and in civilian roles around the world. 


Below: A total of 99 French-built 
Super Frelons were produced. 
The type also flew as a fire-fighter 


Naval and assauit 
helicopters requite long 
range to be effective, 
Thay can supplement 
their patrol endurance by 

‘carrying out havering | 

rofuels from destroyers 

which are too small to 

‘actually land on and can 

often carry extra internal 

fuel for fery fights, The 

naval Mi-14 fs usually ‘MAZE’ 
sshore-based. 


ARMAMENT 


Most naval helicopters carry a two-torpedo or two-missile armament 
The Russians are unusual in rarely arming their helicopters; this is 
because they rely on lang-ranged anti-submarine missies, lke the 
8S-N-14, which are fired trom warshipa, 


— ie 
als i 


The tail rotor is a five-bladed 
ar construction to 
the main rotor, rotating at 990 
revolutions per minute. The 


from the shaft linking the rear 
and port forward engines. 





': The most 
the M/S land the newer, more power MET?) rman fi serves 

















AEROSPATIALE SA 321 SUPER FRELON 






SA 321 Super Frelon 
Type: three-engined medium-assault transport 
and naval helicopter 


Powerplant: three 1099-kW (1,473 hp.) 
Turboméca Turmo tuboshaft engines . 


Maximum speed: 275 knv/h (171 m.p.h.) 
Initial climb rate: 300 m/min (984 f.p.m.) 


Combat radius: 1020 km (634 miles) with 
9050 kg (6,724 Ib.) payload 


Service ceiling: 3100 m (10,171 ft) 


Weights: empty 6863 kg (15,130 Ib,); loaded 
12500 kg (27,558 Ib.) 




























‘Armament: four homing torpedoes or two 
‘AM.39 Exocet missiles 








Dimensions: span 18,90 m (62 ft) 
length 23.03 m (75 ft. 6 in.) 
height 6.76 m (22 ft. 2 in.) 


rotor disc area 280,55 m’(3020 sq. ft.) 







COMBAT DATA 


Generally, the biggest helicopters are also the fastest, The Super 
Frelon is a powerlul machine with a streamlined fuselage shape 
‘and a high top speed. The SA 321 purchased by Israel had new 
‘engines fitted, giving improved performance, 


sisi iar a ES 
semen a SS 





SA 321 SUPER FRELON SH-3H 
1005 kim (624 tes) 


1020 km (634 ls) 








925 km 
(675 miles) 


SHH Mi-14 "HAZE? 
2 torpedoes 2 torpedoes 
or 2 Exocets 
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Aviation Factrite: HELICOPTERS 





AEROSPATIALE (WESTLAND) 


SA330 PuMA 


@ All-weather transport helicopter @ Gulf and Bosnia veteran 





AEROSPATIALE (WESTLAND) SA 330 PUMA 


4 Still in active service 
France deployed Pumas to the 
former Yugoslavia for use by 
the U.N. This example fires 
self-protection flares. 












Y Civilian sales 
A Japanese civil SA 330 with 
flotation gear fitted to the nose 
and sponsons. This would 
inflate if the aircraft ditched, 












4 Say aaah! 
A Puma will fit in the hold of a C-5 Galaxy—once 
its rotors have been removed. This RAF Puma is 
en route to the Persian Gulf in 1991. 


4 Oilfield support 
Once the Puma had 
been equipped with 
radar for night/all- 
weather flying, 
operators in the oil 
industry became 
valued customers. 
Bristow Helicopters 
supports rigs in the 
North Sea. 














4 Early prototype 

The SA 330A prototype first flew in 1965. This is the fifth 
of eight prototypes ordered in June 1963. In 1968 the 
last of this batch was delivered to the U.K. for evaluation. 






























uilding on its experience with the 
earlier, larger Super Frelon, Sud 





Aviation (later Aérospatiale) answered FACTS AND FIGURES 

She Freeh army's cas for an at-weather > SA 330s and Ls were the first Western > The RAF's Pumas have given over 30 
medium transport helicopter with the Puma. helicopters certified for all-weather flight years’ service. 
France and later Britain ordered sizeable including operations in icing conditions. > The Puma prototype had two 970-kW 
fleets. Civil operators, too, found uses for A Despite their advancing years, > Aérospatiale replaced the Puma with the (1,300-hp.) engines; SA 330Ls have two 
what was to be the first all-weather Buss ae still bred bast by ue world’s ; more powerful Super Puma from 1981. with 1175kW (1,575 hp.) power. 

li i ‘ivil armet ces, including those of its original 
helicopter in the West. Military and civil ation Bate SONG UN RAE > In the 1982 Falklands War Argentina used > Romanian Pumas have been armed with 
exports have flourished and the Puma is still te Pumas to move radars from site to site. 9M14 (AT-3) anti-tank missiles. 


' : examples took part in the First Gulf War. 
in production almost 30 years later. 


“sy 







PROFILE 


First all-weather 
Western chopper 


fo fill a French army 
requirement for an 
all-weather medium-lift 


transport helicopter, Sud 
Aviation (later to become part 
of Aérospatiale) designed the 
SA 330. 

This, France's first attempt to 
build a medium helicopter 
without outside technical contri 
butions, was a resounding suc 
cess, though the all-weather 
capability did not come until 
after several years of 


Left: The French Orchidée battlefield 
in 1990, but was revived during 


carried aboard a Puma. 
took place in 1969, the 

type becoming operational 
the following year 

Meanwhile, the last pre- 
production Puma was being 
modified by Westland for the 
RAF, After promising tests, a 
joint production agreeme: 
was reached and the British 
firm built 48 SA 330Es (Puma 
HC.Mk 1s). 

Aérospatiale went on to build 
686 SA 330s (before switching 
production to the Super Puma in 
1981) in successively improved 
versions for numerous export 
customers, These included civil 


il * at. saad 
operators, especially those in the [as 


oilfield support industry one — eae 
the all-weather capability was 


available in the SA 330) and I 
Between 1970 and 1984. 
Aérospatiale sold 126 civil 
models in all 

Romanian company [AR 
began license production in 
1977 and by 1994 had built over 
200, Production of the IAR-330L 
continues and there are plans 
for an upgraded Puma 2000 











development 
The first deliveries of 


SA 330Bs to the French army Above: The U.K. Defence Research Agency at RAE Boscombe 


Down operated this Puma HC.Mk 1 for several years. 












The full articulated main rotor with 
SA330H Puma four aurrinum blades on the init 
The SA 330H is known to the French air force as the poe bel SA & were rep aced 
SA 390Ba. 1515 was based in the French Caribbean oanhecnasumeL 





with Over 





\8 Transport Squadron No. 58 in 1983, 
























Turboméca's Turmo turboshatt iva Se vc fi ‘AV acd 
gngine was ao used inthe to absorb the power of 
1 Super Frelan haevy the two engines while 





Dual fight controls are 

andard on the Puma, 
which flies with two 
flight deck crew. There 
are two independent 
hydraulic systemg, 





maintaining low noise levels. 





The main cabin of the Pura was designed Though painted in a predominantly 
hold 18 passengers. In the military transport yreen camouflage color scheme, t 
The Puma's tricycle landing role 3200 kg (7,000 Ib.) can be carried (or 2500 Puma also carries large patches of 





yoar is sem)-retractable 
and there is provision for 
pop-oult flotation gear 


9/5,500 Ib. Day-Gio paint work, indicating a 


a door-mounte 


hoist). RAF Pumas. 
st with a 575 





kg (1,26 





Ib.) capacity 





Military Pumas show their colors 


Il ROYAL AIR FORCE SA 330E (PUMA HC.MK 1): xW229 
was painted in tiger stripes for a NATO Tiger Meet while with No. 
230 Squadron based in West Germany in the 1980s, 


I IRISH AIR CORPS SA 3304: The single SA 330J used by the 
Irish Air Corps is a converted civil example. It has the standard 
weather radar set and is used for troop and VIP transport. 


Il BELGIAN GENDARMERIE SA 330H: Assigned to NATO in 
time of war are three civil-registered upgraded export model SA 
'330Hs, normally used for VIP transport and flown by army pilots. 











surveillance radar program was shelved 


Operation Desert Storm. The system was 


AEROSPATIALE (WESTLAND) SA 330 Puma 


SA330L Puma 
Type: Medium transport helicopter, 


Powerplant: Two 1175kW (1,575-hp) 
Turboméca Turmo IVC turboshafts. 


Maximum speed: 294 km/h (182 m.p.h.) 
Service ceiling: 6000 m (19,700 ft) 
Range: 572 km (355 mi) at cruising speed, 


Accommodation: Up to 20 fully equipped 
troops or 8200 kg (7,000 Ib.) of cargo. 
















‘Weapons: Optional provision for various: 
combinations of weapons including cannons, 
machine guns, rockets and missiles. 


Weights: Empty 3615 kg (7,953 Ib.); max 
takeotf 7400 kg (16,280 Ib.) 


Dimensions: 
Main rotor diameter 15 m (49 ft. 3 In) 
Length 18.15m (59 ft. 6 in.) 
Height 5.14 m (16 ft. 10 in.) 


Rotor disc area 


176.7 m’ (1,901 sq, ft.) 


ACTION DATA 





LLato-production Puras have a good top speed compared to other 
helicopters in a similar category, Both the Sea King and MiB ar, 


—, 


‘sa 04 Po 
‘SEA KING WE. 4 241 kv (149 mp.) mil 








204 han (182 





Mier ‘MPC 


Though smaller than the Sea King and Mi-8, the Puma has a good 
range with its maximum load aboard, With over 90 miles more 
ange, Pumas can it almost as much as larger types. 


A301 PUMA 572k (35 ni) Sel | 
—i 


280 ka (185 mph.) “afl 


SEA KING HM 4 
396 km (246 mi) 


Mi-8T “MIP-C" 
400 km (248 mi.) 


Its abllty to lit over three tons combined with its relatively 
‘compact size makes the Pura ideal for the tactical transport role 
and also ol rig support sorties, 


a= 








Mist ‘m-c 
4000 kg 
{8,800 1b.) 
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AVIATION FACTFILE: HELICOPTERS 


AEROSPATIALE (WESTLAND) 


SA 342 GAZELLE 


© Missile-armed tank-killer @ Helicopter trainer @ ‘Fan-in-fin’ design 











erving in attack, spotting or training 
duties, the Gazelle is a reliable and 
cost-effective helicopter. A natural 
successor to the Alouette, this trim five- 
seater has much greater performance, 
and no utility-class rotorcraft looks more 
pleasing or performs better. In addition to 
aesthetic appeal and superb handling for 
its pilot, the Gazelle is among the most 
versatile of helicopters, and has been widely 
embraced by civilian and military users. 





A The Gazelle is a superb performer 
despite being unarmoured and also a 
generation behind the latest combat 
helicopters. France used missile-armed 
Gazelles to great effect in the Gulf War. 
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Y Mountain Gazelle 


still one of the fastest in its class. 


| AEROSPATIALE (WesTLAND) SA 342 GAZELLE 


Like its French-built predecessors, the Lama and Alouette, the 
Gazelle has a great reserve of power, giving excellent altitude ability 
and making it popular with users in mountainous areas. The Gazelle 
gained several helicopter speed records in the early 1970s, and is 








A Going to the Gulf | 
Gazelles served on both sides in 
the Gulf War, being used by 
French and British forces and by 
Iraq, whose Gazelles also saw 
combat against Iran in the 1980s. 



































A Staying low 

In the anti-tank scout role, short, 
fast hops between cover are key 
tactics, and the Gazelle's agility 

and speed are vital, 


With the Legion > 

Gazelles supported the fast-moving 
light units in the Gulf, operating far 
to the west of Kuwait. 











A Tank-buster 
Both French and British 
Gazelles are fitted with 
roof-mounted sights. But 
whereas British machines 
are unarmed scouts used 
to locate targets for other 
weapons, French 
Gazelles can make their 
‘own attacks with HOT 
wire-guided missiles and 
20-mm cannon. 








FACTS AND FIGURES 


> The SA 340 prototype flew on 
12 April 1968 with the same engine 
and rotors as the Alouette. 


> The glass-fibre rotor blades introduced by 
the Gazelle were first used in 1970. 


> Manufacture of the Gazelle began with a 
civil-registered aircraft on 6 August 1971. 


» Syrian Gazelles armed with HOT missiles 
destroyed several Israeli tanks in 
Lebanon's Bekaa Valley in 1982. 


>» The Gazelle can carry out loops and 
barrel rolls in capable hands. 


> The Serbs used Yugoslav-built Gazelles in 
the Balkan civil war during the 1990s. 


AEROSPATIALE (WESTLAND) SA 342 GAZELLE 


PROFILE 


Fast moving in 
the Gazelle 
purpose lightweight 


I helicopter began as a 


proposal for a new observation 
helicopter for the French army 
It was re-named the SA 340 
soon afterwards, The finished 
design looked like the well 
known Alouette and initially 
gine. Unlike 
the Alouette, the Gazelle 
features a fully enclosed 












As long as the Gazelle 
can stay out of range of 
enemy fire, it is an 
excellent light scout. 

It has fought in the 










1976. About a dozen versions 
of the Gazelle are in wide use, 
including military variants 
employed by 27 countries, and 
are performing with distinction 
France has nearly 300 heavily 
armed Gazelles. 


he SA 341 Gazelle all has provision for two pilots with 
side-by-side seating, 

In 1967, Britain joined a 
production-sharing agreement 
and began its long association 
with the Gazelle as a military 
helicopter. Westland performed 
final assembly of the first British 
military version in 1970. 

The SA 341 designation 
reappeared in 1970, when the 
Gazelle established three world 
helicopter speed records. The 
upgraded SA 342 first flew in 





this role may be coming 
to an end as air defence 
against helicopters gets 
more deadly. 











used the same e1 





















fuselage structure and, while it 
can be flown by a single pilot, 






The three rotor blades are glass 
fibre, wrapped around ar 
aluminium ‘D-spar' leading edge. 





The Gazelle has an extremely 
small forward profile, This is 
vital in the anti-tank role, as itis 





















The Gaze AHLMK used bythe Bish Amy Ar [Tn Curlobetisdne The Ata tubo piety a 
Corps as an anti-tank scout, spotting armoured sufficiently strong to withstand Jetstream business aircraft. 
targets for tank-killing TOW-armed Lynxes. Unlike aerobatics in the hands of the It has a centrifugal 
their French counterparts, they are unarmed. Royal Navy display team, soMpressor first stage and 


Pilots 
instrument console 


share a single, central 
but have 


separate dual-controls, 

















The fenestron, or ‘fan-in-fin’ 
tail rotor, was designed to give 
Increased performance in 

turbuler 
being le 


All Gazelles have a tubular metal 
skid-type undercarriage, which has 
provision for flotation equipment. 


The tubular tail rotor drive 
shaft runs down the spine of 
the tall bor 


The Gazelle’s cyolic pitch lever 
has an automatic throttle. 


conditions as well as 
prone to damage. 











Multi-role civil and military machine 


Il ComBaT WEAPON: Fitted with advanced sights and armed ADVANCED TRAINER: While being relatively easy to fly, the 
with heavy HOT wire-guided missiles, the Gazelles of the French Gazelle has enough performance and agility to train student pilots 
army can destroy tanks at ranges of up to 4 km (2.5 miles). in the challenges of tactical rotary-winged flight. 





Hl EXECUTIVE TRANSPORT: Although most of the 1,200 or 
80 Gazelles that have been built are military versions, its speed 
and economy have made it a popular civil transport. 








Falklands, both Gulf Wars 
and in Bosnia. Its future in 
































‘main rotor diameter 10.60 m (34 ft. § in.) 
length 11,97 m (39 ft. 3 in) 
height 3.15 m (10 ft. 4 in) 

rotor disc area 86,50 m’ (931 sq, ft) 


























COMBAT DATA 


Although it has been in service for many years, the Gazelle 
remains one of the fastest helicopters in its class. This, together 
with ite superb agilty, means that it can perform at least as woll as 
Its more recent rivals. 





264 ki (164 m, 








Scout and anti-tank MODEL 406, 80 105, 
pee trellis 460 ka (285 660 km 
helicopters are isn 


battlefild weapons, 
which fly from 
temporary bases 
within 50 km of the 
front line, With a 
range of over 600 km 
‘and operating from 
ssuch a base, the 
Gazolle can loiter over 
the battlefield for 





2 
asm 
GAZELLE 

‘670 kim (415 mi.) 


SA 342M GAZELLE 4 x HOT missiles 


several hours 


ANTI-TANK WEAPONS 


The HOT missiles 
carried by the Gazelle 
land the BO 105 are 
wire-guided, The 
launch helicopter 
‘must continue 
pointing towards the 
‘enemy unti the 
missile hits. The 
‘American Bell 406 is 
smaller and lighter, 
but the latest 
versions carry the 
very powerful laser 
‘uided Hellfire, which 
is a fre-and-forget 
weapon, 





(MODEL 406 4 x Hollfire missiles 


80105 6 x HOT missiles 
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AVIATION FACTFILE: HELICOPTERS 


AEROSPATIALE 


ALOUETTE II/LAMA 


@ World’s first production turbine helicopter @ Worldwide success 

















esign work on the now famous 

Alouette (Lark) aircraft began in 

1947, Originally designated SE 3120 

and powered by a piston engine, it was the 

installation of a turboshaft engine which 

produced the world-beating Alouette II. 

As the first turboshaft-engined helicopter A Despite their ago, 

to enter production anywhere in the world, the Alouette Il and Lama soldier on. 

it was soon in great demand internationally. While Alouette production ceased in 1975, 

The series has gone on to be France’s the Lama was built in France until 1991 and 
: continues to be produced in India. 

most successful helicopter. 
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AEROSPATIALE ALOUETTE II/LAMA 


Civil success story > 
Although conceived as a military helicopter, the Alouette II and Lama 
found a large numbers of civilian customers worldwide. 




















































A Lama in the Alps 
Both civilian and military customers take advantage of the 
Lama's improved ‘hot-and-high' performance. 








A ‘Blue Bees’ 
Belgium's ‘Blue Bees’ display team was 
famously equipped with Alouette IIs. 


























A Strong, lightweight construction 
An exposed tailboom structure was 
typical of helicopters of the 1940s and 
1950s. This is a Belgian military SE 313B. 


Training with the Heeresflieger > 
Germany took delivery of 247 Alouettes, 
beginning in 1959. After more than 

30 years of service, the army continues to 
operate about 60 in the training role. 






























































‘CTS AND FIGURES 
> On 21 June 1972 a Lama, with just a pilot > Licences to produce the Alouette Il were 
on board, set an absolute height record granted to Saab in Sweden and Republic 
for helicopters of 12442 m (40,800 ft.). in the US; few were built, however, 
> Hindustan Aeronautics in India still produce > Alouette Ils and Lamas have served with 
the Lama; it is known as the Cheetah. more than 120 users in nearly 50 countries. 
> The Alouette II was the first foreign > In Brazil, Helibras assembled Lamas, as 





helicopter to gain certification in the US. the Gaviao, using French components. 


PROFILE 


Larks and Lamas 






from France 


hree months after its first 
flight in March 1955 the 
Alouette II proved the 


potential of this great design 
by smashing the helicopter 
altitude record, taking it to 
8209 metres (26,925 ft.) Orders 
followed quickly and mass 
production was initiated at 
Marseilles/Marignane, with the 
first deliveries going to the 
Armée de l'Air in May 1956. 





forces of Austria, Belgium 
many and Switzerland 
Thanks to its exceptional 
performance at altitude, 

the British Army acquired 









17 machines for use in Cyprus, 


Kenya and Uganda 
When production of the 
Alouette II ended, after more 
than 1,300 airframes had been 

completed, Sud (which later 
became part of Aérospa 











Above: In the military role, Alouette Ils can be 
fitted with a variety of rockets, missiles and guns. 
This machine carries $8.11 anti-tank missiles. 


produced in India, where 
the type is ideal for air force 
operations in the Himalayas 





Eclipsing its contemporaries 
in performance, payload and 
reliability, the type gained of the Alouette II with the 
significant civilian and military Alouette III's engine and rotors 
sales, including to the armed The Lama continues to be 


concentrated on building the 


Lama, This married the airframe 


This is one of 90 SE 313B and SE 318C Alouette IIs which 





was supplied to Belgium for training, liaison and 
‘observation duties. A few remain in army 
‘and Gendarmerie use. 












The ‘bug-eyed' glazed cabin, 
an exoellent all-round 
up to five ~ a pilot and 
ssenger in the front and three 
ngers abreast behind 


Powered in its original SE 3120 form by a 149-KW (200-hp.) Salmson radial piston engine, a redesign 
substituted the 269-kKW (360-hp,) Artouste turboshaft. In this form the aircraft was known as the SE 

3130 Alouette II, which entered production as the SE 3138, The Astazou IIA-engined SE 318C boasted 
an output of 395 kW, while the Lama, with a larger Artouste engine, was rated at 640 kW (860 hp.) 





The open fuselage structure carries a 
tank immedia 


above and to the rear of the 











engine i 





‘exposed to the elements. 


Skid-type landing gear was standard on the Alouette tt 
and Lama, with retractable wheels for ground manoeuvring 
and high skids, wheels or pneumatic floats as options. A 
120-kg (264-Ib.) hoist could also be fitted 











a Chea Sa d air force in the 
communications roles, Deliveries began in 1974, 


ately behind the cabin, The 


ina number of European helicopter 


SE 313B ALovette Above: Here a Lama demonstrates its ability 


to lift the weight of an Alouette II (around 
895 kg/1,970 Ib. empty). The Lama can be 
distinguished from the earlier machine by its 
three-bladed tail rotor. 


Listed roles for the versatile Alouette 
family include flying orane, liaison, 
‘observation, training, agricultural 
work, photographic survey anc 
ambulance (with two stretchers). 


















ank 















st way to distinguish an 
‘Alouette II from a Lama is by looking 
at the tail rotor. The former uses a two 
bladed rotor and the latter three blades. 

























AEROSPATIALE ALOUETTE II/LAMA 












main rotor diameter 10.20 m (39 ft. 6 in.) 
fuselage length 9,70 m (31 ft. 10 in.) 
height 2,75 m (9 ft) 

rotor disc area 81,70 m’ (879 sq.ft) 


COMBAT DATA 





ho JetRanger's lighter weight, sleeker design and more powerful 
turboshatt engine give it a higher top speed than the Alouette I 
The Westiand Scout was a military contemporary of the French 
land American designs, both of which also found military uses, 


a ian ay 
ERT etree Sc 


‘The Alouette had a good range performance, some 50 km (36 miles) 
better than the Scout and 150 km (95 miles) better than the 
JetRanger. The Alouette enjoyed some sales success in the US, 


SE 3198 ALOVETTE ML ‘565 km (30 mi.) 
(MODEL 2068 JETRANGER 412 km (255 mi.) 







SERVICE CEILING 


The Scout's service 
cling was 4000 m 
(13,400 ft), adding 

{o ite versatility in 
miltary roles. The 
‘Atouette lagged 
behind in this 

respect, although 4, 
these short- 

‘comings were 
‘addressed inthe a 
Lama, which had a 
‘considerably more 





powerful engine for 
Improved capability 
at altitude and in 
hot weather, 














Aviation Factrite: HELICOPTERS 


AEROSPATIALE 


AS 332 SuPER PUMA 


@ Airborne workhorse @ Increased power @ Civil operations 

















n established favourite with 
helicopter companies specialising in 
the support of offshore oil exploration 
and production, the Super Puma, along with 
its Cougar military variant, has also won 
orders from many other companies and 
agencies for a wide variety of applications. 
They range from VIP transport to the support 
of UN peace-keeping forces in the world’s 
troublespots. The type is readily adaptable 
for a whole host of other tasks. 





A Having 
already developed a highly 
capable transport helicopter with the Puma, 
Aérospatiale proposed a model with 
increased power and cabin volume. 
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A Increased volume 
The larger fuselage of the Super Puma is 

evident in this view of an AS 332C lifting off 
from a snowy landscape. 


4 Added 
strength 
An increase in 
power along with 
the larger 
fuselage has 
seen the Super 
Puma employed 
heavily in the 
construction 
industry. Extra 
nose mirrors are 
installed to allow 
the pilot to 
monitor the load. 























AérospaTiALe AS 332 SUPER PUMA 


Y Overseas service 













To increase safety during long over-water 
flights, the Super Puma can be fitted with 
emergency flotation bags around the nose. 
This example operates from Ireland. 






4 Worthy successor 
The AS 332 was 
developed from the 
successful SA 330. 
This French SA 330 is 
seen demonstrating 
fire-fighting equipment. 






Y Advanced design 
Aérospatiale was able 
to utilise the latest 
advances in aviation 
technology in the 
design. One of these 
was the use of glass- 
fibre rotors. 








FACTS AND FIGURES 


> The first flight of the AS 332 Super Puma 
was on 13 September 1978. Service entry 
occurred in 1981. 


> Civilian Super Pumas have the capacity to 
seat 24 passengers. 


> Luxury variants have been developed to 
fill the VIP transport role. 


In the event of a mishap, the Super Puma 
is able to land on water because of the 
fitting of emergency flotation bags. 


One variant, the AS 332L, has more than 
70 examples in civilian service. 


‘Super Pumas are widely used as 
transports for oil exploration support. 


PROFILE 


Aérospatiale’s 
super workhorse 


cabin big enough to 
ccommodate 2 
passengers on standard 


rly big enough to 
carry smaller numbers in much 
greater comfort, Aérospatiale 
has exploited the possibility in a 
big way, and claims to have 
created the market for VIP 
helicopters by combining the 
versatility of rotary-wing flight 
with the all the comforts of a 


seats is cle 


business jet 
The Prestige range of VIP 
interiors offers luxuriously 
upholstered seating in a single 
nine-seat cabin, or separate 
compartments with four seats 
forward and another eight aft, 


As a safety precautior 
2 fitted with emergency flotation bags 
around the cockpit. These inflate in the 
event of the helicopter landing on water. 


ne Super Puma can 


along with such amenities as 
a bar, individual video screens 
and telephones. 

Super Pumas and Cougars 
are used to transport no fewer 
than 25 heads of state, and 
more than 50 VIP versions are 
in service. Apart from the 8-m 
(26-i.) long cabin, the type’s 
attractions include low noise 
and vibration levels and large 
windows along with high 
performance and long range 

Other roles have included 
supporting the United Nations. 
peace-keeping force in 
Mozambique. The Super Puma 
is well suited to operations in 
Africa, where it is able to take 


N-OLA\ 





Above: Taking to the air is the prototype Super Puma; the 
helicopter is identifiable by its prominent ventral fin. 


Right: An increase in the nose volume of the Super Puma 
has allowed the type to be fitted with a weather radar. 


off with full tanks even in 
temperatures of 30°C (86°F). 


AS 332 Super Puma 


Proving to be a highly capable transport helicopter, 
the Super Puma is fast becoming the first choice for 
operators who require a dependable and safe 
helicopter. The exceptional power available coupled 
with long range will ensure sales success. 


The large cabin area of the Super 
Puma can accommodate 24 seated 
passengers or a sizeable cargo load. 
This particular version operates in the 
passenger configuration. 





‘ositioned ether side of the 
sselage in s 
the large single-wheel high-energy 
absorption landing gear. The 
landing gear can be retracted, 


gamlined faiings is 





‘Aérospatiale was able to equip the Super 


Puma with the latest technology, Apart 
from the improved avionics and radar, the 
helicopter is fitted with glass-fibre rotor 
blades to increase its performance, 


EWTN 


The increase in power of the 
engine required the addition of a 
large ventral fin, This is a 

Jistinguishing feature of the new 
Super Purnas now on operation. 





ROSPATIALE AS 332 SuPER PuMA 


Dimensions: rotor diameter 15.60 m (51 ft. 2 in.) 
length 16.29 m (63 ft. 5 in.) 
height 4,92 m (16 ft, 2 in.) 

main rotor disc area 191,10 m (2,056 sq, ft) 





HELICOPTERS AT WORK 


CONSTRUCTION 
WORKER: Despite 
its small size, the 
‘Aérospatiale SA 315 
Lama (pictured lett) 
is a specially 
developed variant 
of the SA 318 
Alouette Il. The 
helicopter offers a 
better performance 
at high altitude and 
's equipped with 
raised skids to allow 
it to operate from, 
any rough terrain. 


Multi-purpose Pumas 


Il BELGIAN POLICE: This Puma is one of three examples used 
by the Belgian Gendarmerie. They are based at Brasschaat in the 
north of the country and employed for patrol and VIP duties. 





Il Vir FLIGHTS: This SA 330C Puma serves with the Gabonese J RESCUE ROLE: With its extended range and improved all- 
air force, Most are flown by mercenary pilots. The Pumas are ‘weather radar, Singapore's AS 332Bs operate with No. 125 
used for VIP and support tasks. ‘Squadron at Sembawang. They are used for SAR and VIP flights. 








OIL INDUSTRY: Offering an increase in range and 
capability, Bell's LongRanger (pictured above) was 
derived from the extremely successful JetRanger. With its 
long-range, the helicopter is used to explore potential 
sites for oil exploration. The helicopter can be equipped 
with a ski undercarriage, if required, during winter months. 
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‘Aviation Factrite: HELICOPTERS 





AEROSPATIALE 


AS 350 ECUREUIL w news 


@ On-the-spot news @ Rapid response @ Economical and reliable 





AérospaTiALE AS 350 ECUREUIL w news 


YY Camera system 
When fully equipped, there is little 
space available inside the Ecureuil 

































































AUS TV 

Even in America, where Bell and McDonnell Douglas helicopters 
have traditionally been favoured, the AS 350 has been popular 
with TV news companies. 











4. UK newscasting 
This much-modified, smartly painted Twin Squirrel 
is operated by ITN. 


JetRanger on air > 
Many other light helicopters are used for 
TV duties, including the Bell JetRanger. 


Chicago > 
bulletin 
This JetRanger 

is operated 

by Chicago's 
WLS-TV. The 
helicopter also 
represents a 
high-profile 
publicity tool for 
the TV station. 









icopters are responsible for some of 
the most dramatic television news 
‘ages. The use of these aircraft as. 
TV camera platforms has mushroomed since 

















FACTS AND FIGURES 


sa Bae > A Textron Lycoming-engined version > An uprated electrical system on the 
the late 1970s, when the first microwave of the Ecureuil is marketed in North Ecureuil 2 makes it particularly suited 
transmitters small enough to be carried by America as the Astar. to the TV reporting role. 
a light helicopter appeared. The helicopter A With its ample cabin space, > By 1 March 1989 Ecureuils and Astars > Apart from its twin engines, the AS 355 
usually carries a reporter and a camera the Ecureuil makes a perfect camera were flying in 43 countries. Ecureuil 2 is similar to the AS 350. 

il, with i platform. This was recognised by 
pach lh alli pat ech ae Aérospatiale, which offered a TV camera » Most of the AS 350’s outer skin is made > The Ecureuil is still in Production, and 
combination for ility and reliability, installation as standard equipment. from thermo-formed plastic. is now built by Eurocopter. 
has proved popular for the task. 
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AEROSPATIALE AS 350 ECuREUIL - TV NEWS 





PROFILE 


Going live with 
the Ecureuil 


nee it became possible power, simple flight controls 
to relay live pictures and rapid response mean that | _ a 
from helicopters, many __ the pilot can concentrate on the 


Above: Some TV broadcasters use their helicopters as relays for signals transmitted from the 
























broadcasters rushed to buy subject and does not need to be graund. This system is especially useful for live broadeasts from bullt-up areas. 
their own machines. Within concerned about the machine's 
18 months there were more than limitations. describing the scene to viewers, 
100 in use aeross the United This is particularly important is a full-time job. 
States alone, But operating in when the pilot is also the In spite of the expense, 
this way was very expensive reporter. Keeping clear of if a helicopter can get to the 
and it became more common other helicopters, respecting scene of a major event as it is 
to charter an aircraft when it minimum height regulations happening, or to the aftermath 
was needed to cover a specific and handling the controls, of a natural disaster, there is 
story or event while selecting the right shot no substitute for the sense of 

The AS 350's main to illustrate the story and immediacy it can provide. a ee 
adivantapesfet news-pathertg Above: This is ITN's AS 355F-1 in action. A special seat 
operations are reliability and The AS 355 and AS 350 share the same rotor system de: is Installed to aliow the camera operator to work in safety 
performance. Good reserves of The blades are of glass fibre construction with stainless steel from the open door. 

leading-edge sheaths, Glass fibre is also used in the rotor hut 






—>o 


win Allison turboshafts give the 
















The Ecureuil 2 can be operated by a Twin Squirrel large reserves of A broader chord tail rotor 
ingle crewmember, which make power in most flight conditions ica 
the aitcraft more economical, allowing the pilot to react to1a allows the AS 












developing situation 






For night-time or low-light work, thi 
aircraft carries a powertul spotlight 


which allows filming ragardiess of AS 355F: Twin SaquirRRe! 


condition: 
This aircraft contains specialist camera and transmitting 


















When using heavy camera equipment, the equipment. Belonging to Independent Television News 
camera operator must remain safely restrained Limited, it is appropriately registered G-OITN and has 
A remotely-controlled sensor pod, containing a at all times, regardless of fight altitude, There become # common sight scroes the UK. 
amera system, is Mounted on a boom which is a large footrest on the side abin and 
runs through the forward part of the cabin, comprehensive harnessing is 








REA GOs ahs 
Multi-purpose Ecureuil 
Il ARMED: Several air arms use the Eoureuil in its armed form 


as a light battlefield helicopter. It is compatible with a range of 
gun pods and guided and unguided missil 





Il FIRE-BOMBING: France's Securité Civile is one operator II Ric SUPPORT: A few AS 350 Ecureuils are flown on rig support 
of the specially equipped fire-bombing Ecureuil. Other aircraft, __ missions in Japan and the US. The twin-engined AS 355, such as 
often with local modifications, are flown in Canada. this Air Logistics aircraft, is more commonly used for this, however. 






































s 










passengers 
Dimensions: 





main rotor diameter 
fuselage length 


height 


rotor disc area 






to accommodate 






bulky TV camera 
equipment. The 
AS 3508 also has 
large sliding cabin 
do 

‘good 








‘cess and 
give a camera 
operator an 
‘excellent vantage 
mor take 











Welt orp 1183 1a | 
takvot 2050 4.86016), 
Accommodation: plot plus up to fve 


ACTION DATA 


| CABIN HEIGHT | 

With its spacious nm 
ceabin, the Ecureuit va 
has plenty of 207 ag gsogo ecunEU, 


Bo v0sc8 ss 


2068 JETRANGER i 


MAXIMUM TAKE-OFF 





AS 35082 ECUREUIL 


— 


Flange and 
endurance are 

Important factors 
ifthe aircraft Is to 





and avoid 
‘a major event. 
Ecureull 
‘on top, 
which makes it 
popular around 
the world in 
this role, 


OB can ¢ 





pensive to operate. The Ec 


‘compromise between the BO 105CB and the JetRanger 
0 1088 ‘2068 JETRANGER I 


—- 


As 35082 
ECUREUIL 
‘690 km 

(420 mi 


2068 JETRANGER It 
6573 km (418 mi.) 


10.69 m (35 ft) 

10,93 m (35 ft. 10 in.) 
3,14 m (10 ft, 4 in.) 
89,75 m’ (966 sq. ft) 


ry heavier equipment load than the 


























‘ureuill may offer 
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AviaTiON FAcTFILE: HELICOPTERS 


AGUSTA 


A 109 HiRUNDO 


@ Air taxi @ Military transport @ Anti-tank attack 








idely recognised as one of the 
most graceful and attractive 
helicopters ever built, the Agusta 

A 109 Hirundo has sold well in both civil 

and military markets. Since 1971 the 

Hirundo has performed superbly as a 

light passenger transport, freighter, air 

ambulance, law-enforcement craft and 

search-and-rescue ship. In its military guise, 

the A 109A is employed for anti-tank attack, 

reconnaissance and electronic warfare. 
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A Agusta 109s are often seen 
nestling among New York's skyscrapers. 
Whether ferrying top executives or 
performing law-enforcement duties the 
aircraft performs with quiet efficiency. 





Acusta A 109 HIRUNDO 



























|| << Maritime missions 

Fitted with searchlights, floats and a 360 
radar, the A 109 can fulfil a number of 
maritime roles such as search-and-rescue, 
coastal patrol and anti-ship duties. 

















YY Hot and high 

Designed for operations in arid, 
mountainous regions, the A 109K 
incorporates more powerful 
engines, dust filters and improved 
avionics, giving it the durability to 
survive in harsh conditions. 














A Spy launcher 

An unusual use of the A 109 is 

as a launch ship for unmanned 
reconnaissance drones. These 
can spy on enemy positions using 
conventional or infra-red cameras. 








Alpine rescue > 
The A 109 can | 

be fitted with 

skis and is used 

in the Alps as an 
air ambulance, 
evacuating victims 
of avalanches or 
skiing accidents. 











A Flying ambulance 

The A 109's capacious cabin is 
ideal for casualty rescue. The 
versatile helicopter can ferry 
two stretcher cases plus three 
attendants to hospital. 




















FACTS AND FIGURES 


> The first of three civil A 109 prototypes 
made its initial flight on 4 August 1971. 


> Deliveries of the first production A 109A 
began in 1975. 


> Two of Argentina's four A 109As were 
captured during the 1982 Falklands War 
and were used by the British. 


> In 1981 the civil model was redesignated 
A 109A Mk Il, reflecting changes in 
transmission and other features. 


> The A 109C is a ‘wide-body’ version with 
more room and increased power. 


> The Belgian army uses A 109s for 
scouting and anti-armour duties, 


Acusta A 109 HiruNDO 


PROFILE 


Agusta’s best- 
selling machine 


te 
























Ithough Augusta has a Development of the A 109 
Aw track record for was protracted, but the result 
making helicopters has been satisfying. Large Above: The A 109 upholds the 
designed by other companies, corporations, police departments _ftalian tradition of producing aircraft 
the A 109 Hirundo (Swallow) and military users are pleased —_with sleek, graceful lines and 
was the first mass-produced with its solid performance, For excellent performance. However, 
helicopter actually designed by military and naval use, the the Hirundo is also reliable and 
the Italian company Hirundo carries dozens of durable, making it ideal for both 
‘The sleek A.109 was combinations of electronics gear, civil and military roles. ockets) up t0 886 Kg 
originally intended to have a weapons and equipment, The . of alternate weapons including guns, rockets 
single 551-kW (740-hp.) hi-tech maritime A 109A ECM and missiles 
Turboméca Astazou XI (electronic countermeasures) A specialised military utility 


Dimensions: main rotor diameter 11,00 m (36 ft) 



























turboshaft, but for additional variant has a radar display, model, the A 109B, was Above: A modified A 109 was used as Boeing's Advanced length 40.71 m (36 tt 2 in) 
safety it was redesigned in 1967 direction finder, electromagnetic proposed, but in 1969 this was Rotorcraft Technology Integration (ARTI) testbed. The pilot height 3,30 m (10 ft. 9 in.) 
around two Allison 250-C14 emission analyser and jamming abandoned in favour of the was situated in the passenger cabin and had no external totor disc area 95.00 m’ (1,022 sq, ft.) 
engines equipm cight-seat A 109C civil version. view; he used the cameras on the nose to fly the aircraft. 
ACTION DATA 
A 109A Hirunpo The A 109A has a two: PASSENGER LOAD 
Inthe newer A 109K bladed tail rotor. Some 

‘The Argentine army deployed several A 109s the Alison engines are The latest A 1095 have composite rotor blades, military versions have the chet ter dipee predic gnpnoe fa Obiabaled bes eh 

to the Falkland Islands in 1982. Some were replaced byy a pair of but earlier versions had conventional aluminium ventral fin removed and The A 100 and Bol 262 ore smelion allvourtere, wits more 

destroyed in Harrier attacks, but two were Turboméca Arrel alloy blades with a Nornex core, Blade-folding pine versions have a versatile aframes but lower passonger capacity 





HOROddd = HHHHHHHOY = GOQDEONE 















The A 109A Mk II 
featured a redesigned ous 
taboom structure and a 
A109 un0 mone. 222 $-76 sem 
Military A 109s can be fitted with a New tail rotor drive shaft T passengers: 8-0 passengers ‘12 passengers 


‘Saab Helios sight system and a 
laser rangefinder on the root, MAXIMUM CRUISING SPEED 

Conventional helicopters have limited speeds due to the laws of 
‘aerodynamics. Even so, all these machines are well sireamiined, 
Giving ther much higher cruising speeds than similar sized 
helicopters designed 10 or 20 years earer. 





The lower rear fuselage contains two bladder-type 
fuel tanks with a capacity of 560 litres (146 gallons) 
‘An auxiliary tank with a capacity of 170 lit 

(44 gallons) can also be fitted in the fuselage. 





Is sed to keep the aircraft flying 
rather than pushing it forward 
Other factors such as ambient air 
temperature and ‘density altitude’ 
also affect range. 








The larger S-76 requires more fuel | 44004 
but has greater range than the MIRON Sip 
A109 or Boll 222, The range of SBSKMm 74g 
; A | ls e aiitalogier umes anh, (350m) (dee mn) 
; the military : according to its payload. At 
changing this, wit trials on Chilean navy vessels p maximum al-up weight the monet 222 
‘successful and many other nations showing signs of interest. . amount of fuel carried i often baat 
limited, and a large proportion of 
the force generated by the rotor 














AVIATION FACTFILE: HELICOPTERS 





A129 MANGUSTA 


@ European attack helicopter @ Advanced systems @ Highly versatile 





Ithough originally based on the A109A, 
A Mangusta eventually emerged as 

an all-new design. The result is 
Europe's first dedicated all-weather day/night 
combat helicopter - a machine that can carry 
a wide range of weapons, withstand hits from 
42.7-mm (.50-calibre) or even 23-mm shells 
and operate for up to 90 minutes at a time 
over a battle area 100 km (60 miles) from 
base. The Italian army operates the Mangusta 
as its primary anti-tank system. 


A Fully integrated avionics, a 
comprehensive range of compatible 
weapons and a crash-survivable airframe 
make the Mangusta a highly capable 
attack and battlefield helicopter. 


an 












PHOTO FILE 
Acusta A129 MANGUSTA 


V A129 International 
Aimed at the export market, the International has T800 engines, which 
produce up to 40 per cent more power, and a five-bladed main rotor. 




































4 Poised for attack 

Agusta chose the classic attack 
helicopter layout of a slender 
fuselage and stub wings for 
carrying weapons. 























Flying in primer > 

Five prototypes were built, of which this is the 
third. This aircraft has the original nose profile and 
is not painted in the familiar green colour scheme. 


¥ Anti-tank mission | 

For its primary anti-tank task the A129 carries 4 

eight TOW missiles in launchers on the outboard 

pylons, plus either seven- or 19-round rocket i % Q 
launchers on the inboard stations. 








A Testing Mangustas 
The first and second prototypes are seen in 
formation during a test sortie. | 
































FACTS AND FIGURES 
> Plans for the Mangusta were originally > A.Lucas chin turret, with a 12.7-mm (.50 
laid in the mid-1970s, but the first aircraft calibre) machine-gun, may be fitted, but it 
did not fly until 11 September 1983. is not used by the Italian army. 


> Development was further delayed by > The British and Dutch armies bought the 
funding problems for the HeliTOW sight. ‘AH-64 in preference to the Mangusta, 


> A joint European project, known as Tonal, > Iran has shown interest in ordering 
was to have been based on the A129. an export version. 







-armour 





















jor dealing with tanks and 

Firs vehicles, the 
Mangusta is equipped with 

1 mast- or nose-mounted sight 

and TOW or Hellfire missiles. 

It can launch Stinger, Sidewinder, 

Mistral or Javelin air-to-air 


flight and mission subsystems 

The crew consists of 
co-pilot/gunner forward and 
pilot aft. They both use helmet 
mounted displays which present 
targeting information and the 
imagery from infra-red sensors 
for operations at night. They 
also have fly-by-wire controls 
and multi-function displays 
showing all flight data 

Italian army A129s were 
deployed in the peace-keeping 
in Somalia, To make the 
helicopter even more versatile 
Agusta has developed the A129 


Above: A production standard 
Mangusta demonstrates the 
helicopter's revised nose contours. 


missiles against airborne targets 
and can carry a range of rocket 
and gun pods to provide fire 
support for ground troops 

The Mangusta (Mongoose) is 
also highly automated, A data 
management system records 


Right: Although fully armed, the 
second prototype did not represent 
the final production standard. 
Current aircraft carry a Saab/ESCO 
HeliTOW sight above the nose. 











role engines, plus a new drive 
system, and carries a three 


barrelled 20-mm cannon 


malfunctions and recommends 
how they should be repaired. 











It also controls the various International. This has 'T800 under the nose Feet ol eae cet Soke oe nar bened Gare 
order to keep the noise signature to a minimum and to make 

A129 Mancusta Control linkages for each of the four main rotor blades run the rotor less vulnerable to ground fire, The broad-chord 

inside the diveshaf, reducing the rotors radar signature blades of the A120's tal rotor can withstand 12.7-mm (5 
Finished in full Italian army markings and wearing the All gearbo» and associated systems are designed to run calibre) hits, however, and may even be able to tolerate strikes 


standard green finish of service machines, the third 
prototype underwent extensive service trials. The green 
paint has infra-red suppressing characteristics. 


for 30 minutes after the loss of all lubricating oo. from 23mm ammunition, 


ted in 





























tandem in armoured cockpit Placing the engines on either sidk 

All glazing Is flat plate, which fuselage renders them less vulne 

keeps glare to a minimum, ground fire, It is also means that a single hit 
The Martin-Baker seats have Js less likely to disable both powerplant 
>mposite armour. 





While the standard weapon load consists of TOW missilet 
and rockets, the aircraft i compatible with He 
anti-tank missiles and a range of ai-to-air rr 


.ectal hydraulic struts In each main undercarriage 
withstand descent rate 
10 10 metres per second (30 f.p.s. 






leg are designed tc 





Armed Agustas 


HE A106: First flown in 1965, the A106 was a 
remarkable single-seat design capable of 
carrying two torpedoes over 740 km (460 miles), 


Hl 8204: in its anti-submarine warfare/anti- 


I A109: A number of armed variants of the 
A109, many with TOW missile launchers, are 
in service around the world. 


Il ap412 GRIFFON: Agusta has developed an 
ship role, the Agusta-Bell AB204AS carries attack variant of the AB412, which is suitable for 
either two Mk 44 torpedoes or AS.12 missiles. attacking ships and tanks and for armed assault. 


= 2 




















Acusta A129 Mancusta 





A129 Mangusta 


Type: lightweight anti-armour helicopter 


Powerplant: two 615-kW (825-hp)) Rolls-Royce 
Gem 2 Mk 1004D turboshafts: 


Maximum speed: 315 krrvh (195 mp.h.) 
Endurance: 3 hours 


Initial climb rate: 655 m/min (2,150 f.p.m) at 
sea level 























Weights: empty 2529 kg (5,564 Ib.); maximum 
take-off 4100 kg (9,020 Ib.) 


Armament: eight TOW or HOT or six Hellfire 
anti-tank missiles on outer pylons, or two 
Sidewinder, Mistral, Javelin or Stinger air-to-air 
missiles in an air-to-air or escort role, plus 

two machine-gun or rocket pods on outer 
underwing pylons 


Dimensions: 

main rotor diameter 11.90 m (39 ft.) 
length 14.29 m (46 ft. 10 in.) 
height 3.35 m (11 ft) 


rotor disc area 111.22 m’ (1,197 sq. ft.) 


COMBAT DATA 


Although the A129 ha 
‘machine than the other 
to attack since it present 





cruising 
This make 
a more difficult target 


‘129 MANGUSTA 250 kh (155 m.p.b.) “pias, 
AN-IW SUPERCOBRA 270 kina (172 0.9.) “S iligs 


‘though It has considerably more power than the A129, Bell's 
‘Suporcobra caries a similar weapon load, This indicates the 


‘vulnerable 











penalty of developing an older design for the modern battistel. 


K \ *# 


Mi-28 ‘WAVOC-A 
1920 kg (4,220 1. 


A129 MANGUSTA 
1200 kg (2,640 I.) 


compete for export orders, however 


‘AN-1W SUPERCOBRA 
119 kg (2,460 Ib.) 





Mi 7a 
oa 3280 hp.) 

‘AN-1W SUPERCOBRA 

2570 kw (3,444 hp.) 


‘A129 MANGUSTA 
4730 kw (1 


Si dchbiate® signe cogs 
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AVIATION FacTFILe: HELICOPTERS 


AGuSTA-BELL 


AB.212ASW 


@ Licence-built Italian sub-hunter @ Ten operators worldwide 














ell installed a Pratt & Whitney Turbo 
Twin-Pac engine into its 205 
airframe to produce the AB.212 
- the equivalent of a twin-engined 
helicopter. The Italian company Agusta 
was alone, however, in recognising the 
potential of the aircraft as a highly 
successful and effective anti-submarine 
and anti-surface vessel platform. 
Agusta went on to build in excess 

of 100 AB.212ASW helicopters. 





A With 60 examples, 
the AB.212ASW is Italy's principal naval 
helicopter. It serves aboard Italian frigates 
and destroyers and is tasked with both 
anti-submarine and anti-shipping roles. 
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PHOTO FILE 






Y Early production 
Agusta built the first 12 of 60 AB.212ASWs for the Italian navy equipped 
with MEL ARI-5955 search radar carried in a distinctive domed radome. 


























A Sub-hunting sensors 

Two sensors are used to detect 
and localise submarines: a Bendix 
dipping sonar and a search radar 
~ the British Ferranti Sea Spray or 
— Italian MEL APS-705. 














Y Torpedo armament 

Italian AB.212ASWs carry a range 
of homing torpedoes, from the 
American Mk 44 and 46 to the ee 
Italian Motorfides 244AS (below). 








A Anti-ship missile armament 

The AB.212ASW also has an important anti-surface vessel role. 
The primary armament is the fire-and-forget’ Marte Mk 2 missile. 
Alternative weapons include French AS.12s and British Sea Skuas. 


<4 Middle East combat 
The 20 AB.212ASWs sold to 
Iran in 1974 are now believed 
to be non-operational due 

to poor servicing and a 

lack of spare parts. Iraq's 
order for 10 machines 


























was embargoed with the 
‘outbreak of the Gulf War. 
























































FACTS AND FIGURES 

> The AB.212ASW is able to operate from 
decks previously used by the similarly 
sized AB.204AS. 


> In the search and rescue role, the 
AB.212ASW can carry four stretchers. 


> Comprehensive avionics allow the 
AB.212ASW to operate in all weathers, 
and at any time of day or night. 


> Two torpedoes or depth charges are 
available for submarine attacks. 

> For utility operations a 2270-kg (5,000-Ib.) 
cargo sling may be fitted. 


> The engine is protected against salt water 
corrosion. 


PROFILE 





striker 


coving beyond the usual 
confines of merely 
building an aircraft 


under licence, Agusta used its 
experience with the earlier 
AB,204AS to produce the 
well-equipped AB.212ASW 
Agusta incorporated advanced 
systems from the outset and also 
allowed for the inclusion of 
future developments in avionics 
and associated ASW equipment 
This foresight has meant that, 
through various upgrades, the 
aircraft has remained in service 





"7-20! of the 
medium sea-grey camoutla 
orange patches are also applied 











All but 12 
jan navy’ 


of the 












705 or 
radar. Th a 
range of 0.9 to 148 
km (0.5 to 92 miles), 


Agusta-Bell production 


1 48.474: Agusta built many examples of 
Bell's first commercially successful helicopter 
and exported them widely. 


Italian maritime 


AB.212ASW 


ian navy wears the standard overall 
scheme. Dayglo 

to visibility. 
This machine serves with 5° Gruppo Elicotteri. 


as a cost-effective and highly 
capable machine. It also allowed 
Agusta to alter systems and 
specifications with the minimum 
of trouble, adding flexibility and 
matching the requirements of 
foreign air arms, to exploit 
a wide export market 

The Greek, Spanish and Turkish 
navies ordered the AB.212ASW 
and in South America, Peru and 
Venezuela bought the aircraft 
Iranian machines, which we 
ordered in 1974, have been used 
against shipping in the Persian 














and dipping 
seven passenger 








Wl A8.204: A specialised ASW/ASV variant of 
the 204 was developed by Agusta for the Italian 


navy. It was later replaced by the 212. 





Depending on the internal equipment fit and the 
Jon to be flown, the cabin can hold up t 
crew, in addition to the pilots 

sonar, Alternatively, the 


Acusta-Be._. AB.212ASW 












Gulf, firing French-supplied 
AS.12 missiles. The delivery 

of 10 AB 212ASWs ordered by 
Iraq in 1983 was delayed and 
finally cancelled when Iraq 
invaded Kuwait 








Above: The AB.212 can also provide mid-course guidance 
corrections (via a Teseo TG-2 datalink under the nose) for 
OTO Melara TOMAT 2 anti-ship missiles used by the Italian navy. 








Left: The Turkish navy 
bought 12 AB.212ASWs, 
which serve aboard 
"Yavuz'-class frigates. 
These are fitted with 
British-built Sea Spray 
radar and Sea Skua 
air-to-surface missiles. 
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ACTION DATA 


MAXIMUM CRUISING SPEED 


A somewhat aged design, the AB.212ASW is slower than the 
‘Advanced Sea King and the Panther. Al three helicopter 
Undertake ASW/ASV missions, whore time on station is often 
‘more important than high speed, Despite its age, the AB.2124SW 
continues to offer cost-etfective service. 


(iai2ns 105 km (115...) <_agdhiy 


Unlike many naval helicopters, the AB.212ASW's main rotor 
annot be folded to save valuable space on a ship's deck. 
The AB,212 retains Bell's distinctive twin-bladed rotor layout 
which was first used widely on the pioneering Model 47, 


¢ 









who operate the 


adar 
abin can hold 
8 or four stretcher case 





























Power for the AB.212ASW The simple, twin-bladed tall rotor is 
is provided by a single Pratt another typical Bell design feature. 

Twin-Pac engine. It actually painted in italian national colours, 

consists of paired PTET making it easy for ground crew to (RRR aesimncisin nn 

turboshatts which are pe and avoid the spinning rotor. —in 





coupled together and drive 
Via a common geart 





MAXIMUM TAKE -OFF WEIGHT 


With its high maximum tako-off weight the Sea king Is able to carry 
‘more fuel and a heavier weapons load than the AB.212 or Panther 
Its, however, more expensive and may not be sultable for air 
‘arms requiring lighter machines. 











nB.212 ASW AS 965 SA PANTHER 


as 
em 


MAXIMUM CLIMB RATE 
Pt, 


SEA KING Mik 420 


The AB.212ASW has an automated 
flight-control system which gives 

hands-off conversion under all weather 
conditions from the crul 
hovering fight for dipping 


To cut down on drag, the floats are deflated 
In an emergency, these inflate after a 
compressed air bottle is activated. 









its older design, the 
AB212ASW offers a 
‘comparatively poor 

climb rate, in service, 


Hl AB.205: Bell achieved phenomenal success J AB.412: Agusta began building the 412 in 
with its UH-1D/H military helicopters and Agusta 1981 and, in addition to the civilian version, has 








pre 














however, its 
performance has. 
proved adequate, 
with many being 
flown trom smaller 
ships that could 
not accommodate 
the larger, heavier 
Sea King. 


built several for both home and export customers. developed a specialised military variant. 
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AVIATION FacTFILe: HELICOPTERS 





PHOTO FILE 
SIKORSKY Acusta-Sikorsky AS-61 § 


AS-61 | ~ 


















@ Utility helicopter @ Anti-ship missiles @ Rescue missions 





ALooking down 
A radome mounted on the lower fuselage 
houses a sophisticated radar. 


A All-weather capability 
This Italian example has a nose- 
mounted search radar to assist 
during rescue operations. 


‘VY Home grown 
The Italian company Augusta 

obtained a license from Sikorsky 
to build the Sea King. 
















A Packing away 
To allow the helicopter to operate from 

ships, the rotors fold down alongside the 
fuselage for storage. 


















Civil operators > 
Reliable and roomy, an enlarged version of the S-61 

has found a welcome civil market. S-61s are often 
used as air taxis for offshore oil platforms. 

















gusta started to build Sikorsky's Model 
A 61 - equivalent to the US Navy's SH-3D 

Sea King - for the Italian navy in 1967. A 
whole series of specialized military and civil 


FACTS AND FIGURES 





> The S-61 designation applies to export > For anti-ship operations, the Sea King can 
variants followed, and the HH-3F, operated by versions of the Anti-Submarines-Wartare carry two Exocet missiles, which have a 
the Italian air force as the S-61R Pelican, was Sea King. range of up to 145 km (90 miles). 
Still in production 30 years later. Other S-61s A Despite its 1950s design, the Sea > The first flight of the helicopter was on > The helicopter is capable of landing on 
have been exported and license-built for military King looks set contiwe operating March 14, 1959, water in an emergency. 

vil i i with various navies across the world on 

and civil operators in Europe, the Middle East, Tai Eeaabival erti Faecus cules? > Mitsubishi also builds the S-61 under > A British civil S-61N is used in the Falkland 
Asia and Latin America. license in Japan. Islands for transport duties. 


Acusta-Sikorsky AS-61 









PROFILE 


Italian-built king 
of the sea 


side from the Italian navy for night rescue missions. 
operators of the original In the course of its evolution, 
ASH-3D anti-submarine the AS-61 became a much more 


helicopter include the navies of capable helicopter. Early $-61s 
Argentina, Brazil and Peru, The had a weapon load of less than 
AS-61 VIP and logistic transport 400 kg (880 Ib.), but the ASH-3D Above; Often flown as a transport 
model was bought in small can carry much heavier loads, helicopter, the AS-61 is also capable of 
numbers by Egypt, Iran, Iraq, such as a pair of Exocet or attacking enemy ships with missiles. 
Saudi Arabia and Venezuela Harpoon anti-ship missiles 
















Below: The boat-like design of the S-61 
is clear in this view, as are the two outer 
sponsons designed to keep the 
helicopter upright in the event of a 
crash at sea. 












































Another military variant is the Agusta also built several and seating for 28 passengers ‘ 

AS-16R Pelican combat search civil variants. After producing instead of the original 30. It has 18,90 m (62 ft) 
and-rescue helicopter, equivalent 13 S-61L and 123 S-61N1 civil increased fuel capacity for longer . Length (without rotor) 16.69 m (54 ft. 9 In) 
to the HH-3F, which is used by versions of the Sea King, Agusta range — it is capable of flying Height 5,13 m (15 ft. 6 in.) 
the Italian air force, Later produced the AS-61N1 Silver more than 966 km (600 miles) Main rotor disc area 280,50 m*(3,013 89, ft) 


versions have upgraded avionics 


which has a lightly shorter fuselage with 24 passengers. 





ACTION DATA 















to the later: 





iieccccterenoar ousnord eavenoea ong’ ses bebo report and even commercial opera e potencies 


‘AS-GIMPELICAN = 251 km/h (165 m.9.1.) \ gga 
















Operating withthe 
US Const Guard, ASR 

the Pelican ls. PEUCAM 
capable ofan 1427 
fxtemely long (688m) 


range, thanks to As paee 
its auxilary fue 4 7 





tanks, Later 
The folding tail rotor allows the | variants had an 
helicopter to be stored below inflight retueling 


nusual shape of th carrier decks and in the small probe, The Gougar 
The unusual shape of the pee tie 


fuselage reflects the boat-like hangars of frigates. . 
design of the helicopter, ‘SUPER FRELON 


‘1020 ken (632 mi.) 
CEILING 


Restricted in 

ccoling due to its 

License-built Sea Kings Pi folnh 

BRAZIL: A mixture of Agusta and Sikorsky-built SH-3Ds have [i] JAPAN: This colourful helicopter Is a Mitsubishi-built I MALAysiA: Some 34 Sikorsky S-61A-4s remain in use for pert \~tine 

been delivered to the Brazilian naval air arm. The helicopters ‘S-61AH of the Japanese Maritime Self-Defence Force. transport duties with the Royal Malaysian air force, though a used as a 

perform a multitude of roles, including anti-submarine warfare. It is one of three procured for SAR duties, more modern replacement is being sought. transport 
oi = = = —_ BE | hekcopter within 

varoin ard sm 

Developed from 100 re 

the Aerospatlale 

Puma, t 

Cougar has 

exceptional 

performance. 













Two large sponsons protrude from either side of the fuselage. They Though rarely practiced, the 
have emergency flotation gear in the event of a crash at sea. helicopter can land on water. 




















AVIATION FactFiLe: HELICOPTERS 
ATLAS 


ROOIVALK 


© South African design @ Attack helicopter @ Battlefield support 











esigned and produced in South Africa 
D by Atlas Aviation, the Rooivalk or ‘Red 

Kestrel’, is an advanced armed attack 
helicopter. It can be deployed in support of 
highly mobile ground forces, in the 
anti-armour, deep penetration, close air 
support, reconnaissance and helicopter 
escort roles. A 20-mm high-speed cannon is 
carried in the nose turret and an assortment 
of siles and other ordnance may be 
carried on the stub wings. 
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A A fully armed Rooivalk carries 

V3C Darter air-to-air missiles, pods of 
68-mm unguided rockets, enclosed four- 
round 80-mm anti-tank missile pods and 
a chin-mounted cannon. 


PHOTO FILE 


A Crash protection 

The cockpits are similar, having head-up 
displays (HUDs) with night vision 
compatibility. Crash-worthy structure, 
protected systems and energy-absorbing 
seats give crew high crash survivability. 


Y Fast attack 

With a top speed of over 300 km/h 

(185 m.p.h.) and a top climb rate of 670m 
(2,200 f.p.m.) per minute, the Rooivalk can 
avoid detection during an attack thanks to 
its low radar and infra-red signature. 


> First flown on 11 February 1990, the 
Rooivalk entered service in late 1996. 


and a 20-mm cannon 
shows that it can still 


Highly 
manoeuvrable > 
A Rooivalk with ZT-3 
anti-armour missiles 


be very agile in the 
battlefield area with 
up to 2000 kg 

(6 miles) of weapons 
aboard. 


Tank-buster ¥ 

Up to 16 ZT-4 laser-guided or electro-optical fire-and- 
forget anti-tank missiles can be carried by the Rooivalk. 
These can be fired up to 8 km (5 miles) from the target. 


Y Adaptable 

Operating away from its home base, the 
Rooivalk can be quickly changed between 
attack, support and escort roles. 





with auto-hover and auto-land. 


> The Rooivalk is designed to operate at low 
level (under 15 m/50 ft.) and at high speeds. 





PROFILE 



























esigned and produced in 
South Africa, the Atlas 
CSH-2 Rooivalk or ‘Red 


Kestrel’ is a battlefield support 
and attack helicopter, capable of 
day/night and adverse weather 
operations. It was developed 
through the 1980s using the 
experience gained in producing 
the Puma helicopter for the 
South African Air Force and in 
building two experimental attack 
helicopters based on the older 
French Alouette design. 

The Rooivalk's extra-strong 
fuselage is mostly metal but with 
some composites. It has stepped 























Anose-mounted, gyro-stabilised turret 
atic target detectic 
Threat detection, warning and jamming sett 





houses ar 
and tracking system, 


Red Kestrel — South 
Africa’s attack helicopter 


tandem cockpits, with the pilot 
in the rear and the 
co-pilot/gunner in the front 
cockpit canopies are formed 
from flat plate on single 
curvature sheets to minimise 
glint from the sun. The twin 
Topaz turboshaft engines 
are uprated versions of the 
‘Turboméca Turmo IV and the 
main rotor is similar to that fitted 
to the Aérospatiale Puma 

With a total of only 16 
Rooivalks ordered for the South 
African Air Force, further 
production is uncertain. Foreign 
sales have yet to materialise 


The 











A typical weapons load consist 
and four air-to-air missiles as w 
for th 








Modern attack helicopters 





Ill EUROCOPTER TIGRE: A Franco-German 
fast anti-tank and close air support helicopter to 


Russian single-seat attack helicopter with 
‘co-axial contra-rotating three-bladed rotors. 


Il Kamov kA-50 WEREWOLF 'HOKUM': A 


attack and battlefield support helicopter. 


he Sap ROPE The Atlas CSH-2 Rooivalk was based on engineering Wada pingrce tabs lalate 
(61 f. 2 in) and le imlr to that ofthe French Puma. It has a sfements of the AS390 Puma and developed over @ wopt-back dorsal fn, wth a 
flapping hinge offset 3.8 degrees. An automatic fight control long period as an adaptable, multi-role, all-weather norizontal stabiliser on the port side 





Above: Rooivalk is able to fly a large number of sorties 


in the battlefield area, making a hot turnaround with 
full re-arming and refuelling in 15 minutes. 


Left: Multi-role operations can be conducted with 
pairs of helicopters. One operates in the attack role. 
The other provides armed reconnaissance and escort 
or defends against enemy aircraft. 











I mi Ad-640 LONGBOW APACHE: US 
day/night and adverse weather attack helicopter attack helicopter planned to replace the 


of eight anti-armour 
5 400 round! 
se-mounted 


f 


The fuselage 
panels that 





developed from the A\ 





when lowe 





48 plat 
gines have their 





The tricycle 
high energ 
1 talwhe 







1-640. 





















@ landing gear has two fixed 
absorbing front 
at the base of the ventral talf 






Hl Mi Wi-28 ‘Havoc’: Russian battlefield 


‘successful Mi-24 ‘Hind’ in the Russian army. 
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AtLas Roolvatk 


CSH-2 Rooivalk 
‘Type: attack and battlefield support helicopter 


Powerplant: two 1356-kW (1,818-hp.) Topaz 
turboshafts 






Maximum speed: 315 kmv/h (195 m.p.h.) 
Initial climb rate 





670 mm/min (2,200 f.p.m.) 
Range: 700 km (435 mi) (without drop tanks) 
Service ceiling: 6100 m (20,000 ft.) 


Weights: empty 5910 kg (13,000 Ib.); maximum 
take-off 8750 kg (19,250 Ib,) 


‘Armament: nose-mounted single-barrel 20-mm 
cannon or double-barrel 20-mm cannon, plus a 
variety of rockets and missiles on stub wings: 












Dimensions: 

main rotor diameter 
length overall 
height 

rotor disc area 


15,58 m (61 ft. 2 in) 
18.73 m (61 ft. 7 in) 
5.19 m (17 ft) 
190.60 m’ (2,051 sq. ft.) 
















COMBAT DATA 





The Roolvalk has a cruising speed similar to that of these other 
modern attack helicopters, the Mil Mi-28 and Eurocopter Tigre 
HAP, Speeds vary according to the loads carried; during an attack 





mmission a fully loaded helicopter wil ly at an appreciably slower 


4, limiting its manoauvrabilty 


| C842 ROOIVALK 270 km (172 0.0.4) Yoel, 
— 
| POWER | 


The Roolvalk’s engines 
are more powerful 





(Wi-20°MAVOG-A 270 km/h (187m, 





Eurocopter Tigre, but 
of a lower rating than 

e Russian Mi-2 
Engine power hi 
‘major bearing on the 
speed and load: 
carrying abilties of 
these aircraft, more 
powerful attack 
helicopters being able 
to lft heavier loads, 


‘An area in which the Rooivalk has a decided advantage over bath 

the Tigre and Mi-28 is endurance. At 4 hr 65 min at 1525 m, the 

South African aircrat is able to spend twice as long as the Mi-28 

‘on a mission and aver an hour longer than the Tigre. This greatly 
» operational flexibility of the aircrat 














ftp oY 
s * : i 
(CSH-2 RODIVALK. (Mi-28 °HAVOC-A ‘TORE HAP 

4 hours 55 min 2 hours ‘hours 10 min 
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‘Aviation Factrite: HELICOPTERS 


BELL 


UH-1 IROQquois 


@ Troop carrier @ Helicopter gunship @ Medical evacuation 














merican soldiers in Vietnam won a 
y a Wester hand-to-hand battle with 
North Vietnamese infantry in the 
la Drang Valley in 1965, thanks to a new 
concept: air cavalry. The Bell UH-1 Iroquois 
helicopter, or ‘Huey’, enabled air cavalry 
soldiers to move from one firefight to 
another by air, leapfrogging the enemy 
ing the advantage. The ‘Huey’ 
ed warfare, adding a new 
dimension to air mobility. 






A The UH-1 was the workhorse of the US Army 
in Vietnam. By moving men quickly to the scene 
of action, the US Army could take on the highly 





mobile Viet Cong. 


3 





Sea OL 
Bet. UH-1 IROQuoIS 


Y Purple haze 

Landing on a purple smoke signal from the ground 
troops, a ‘Huey’ lands at an artillery firebase to 
offload shells carried in a cargo net. 







































A Machine-gun 

Fitted with twin 7.62-mm 
Browning machine-guns, the 
UH-1 was a devastating gunship. 


V Resupply mission 

The ‘Huey’ allowed ground units 
to refuel anywhere, This UH-1D 
is carrying a cargo of fuel cans. 


Wounded warrior > 

Under careful guidance from the 
ground, a Chinook brings in a 
damaged ‘Huey’. Although it was a 
good tactical helicopter, the UH-1 
was very susceptible to ground fire 
and many pilots were killed. 

















4 Straight into action 
Troops would often jump into a landing zone, especially 
if the pilots suspected that the area was mined. 











FACTS AND FIGURES 


> The ‘Huey’ helicopter was the first turbine- > In Vietnam, the ‘Huey’ replaced the 
powered aircraft to serve with the US Piasecki H-21 as the principal US Army 
Army when it was adopted in 1959. troop-carrying helicopter. 


> The first prototype in the series made its > The UH-1D had a lengthened fuselage and 
first flight on 22 October 1956. was first flown on 16 August 1963. 


» Thousands of UH-1s were shot down in > The total number of aircraft in the ‘Huey’ 
Vietnam, mainly by small-arms fire. family exceeds 11,000. 























Flying truck of 
the US Army 


tthe start of the Vietnam 
War, it had already 
been proven that 


helicopters could be useful to 
infantrymen, But when the Bell 
UH-1 ‘Huey’ joined the massive 
US build-up in 1965, ground 

commanders were able to use it 
to lift battalion-sized units from 
one battlefield to another. This 
was the birth of the 


The ‘Huey’ was a 
straightforward, single-engined 
design with a crew of two pilots 
and a crew chief/door gunner 
In combat, UH-1s flew three 
distinct missions as ‘slicks’ (troop grenade 
transports), ‘gunships’ (armed 
battlefield helicopters) and ‘dust- _battlefie 
offs’ (medical evacuation aircraft) 

The Huey was armed with a 
‘air cavalry’ door-mounted, flexible 7.62-mm 
concept, made famous by the 


given cc 
M60 machine-gun, and gunship 






inspected the sc 
held the main 


troop-carrier version, without external armament. 









ecret of the UH-1 
9 

powerful 

engine 





metal lading-« 



















10 troop 
Th 


and ag 









Helicopter support in Vietnam 


HI BELL UH-1 IROQUOIS: ‘Huey’ gunships 
escorted the troop-carrying ‘slicks’ into battle, 
blasting landing zones with rockets, machine- 
guns and SS-11 missiles. 


Il BOEING-VERTOL CH-47 CHINOOK: The 
big muscle of the US helicopter force, the 
Chinook could recover shot-down ‘Hueys’ and 
was also used for transporting guns to firebases. 


side-mounted guns. On the 


put into action at the LZ 
(landing zone) by one 


and taken to the field hospital 


Ist Cavalry Division (Airmobile), versions carried rocket pods, by a thi 
UH-1D IRoquo! 

‘The standard US Army helicopter in Vietnam, the UH-1 Pilots always che 

was first introduced in 1959 and continues in service blades before a f 

(in modified form) to this day. This aircraft is a ‘slick’ urface was not 








-launchers or four 
ld, a soldier might be 


Huey 
wvering fire by another 


ed the glass-fibre rotor 

ight to ensure that the 

Jelaminating. They also 
led ‘Jesus nut 





























Right: Flying the ‘Huey’ 
in Vietnam required 
good handling skills. 
Carrying a full load of 
troops in ‘hot-and-high’ 
conditions, often 
Janding in small jungle 
clearings while under 
intense ground-fire, the Fag 
pilots soon learned [ii 
tactical flying skills. 


ll The tallrotor driveshatt ran 
w the along the top of the 
int oF the tallboom. An interme 
gunner to fire, Gunship gearbox was located at the 
Carried their armament or end 


Left: ‘Hueys’ had to fly in 
extremely dangerous conditions. 
UH-1 crew casualties in Vietnam 
were exceeded only by the 

















































A\ smal elevator wa 
m t fitted halfway along 
» compartment could carry up to y : 
in combat gear or six stretcher the tallboom tc he twin-bladed tall rotor was protectex 
histiseeraed ecked ot Gores offload the main rotor bY a small bumper, which very often 
inner operated the M-60 machine-gun, ia forward struck the ground when plots flared 
3 hard during combat landing 


I PIASECKI H-21 SHAWNEE: This twin-rotor 
machine was the first US Army helicopter 
deployed in Vietnam in support of the ARVN. It 
was soon replaced by ‘Hueys’ and Chinooks. 


Il SIKORSKY H-34 CHOCTAW: Used mainly 
by the US Marine Corps, the H-34 was first used 
for undercover missions with the Special Forces 
in Laos. Westland based its Wessex on the H-34. 











ied 


Marines and Army ground troops. 





Bet UH-1 IRoquois 


UH-1B Iroquois 


Type: general-purpose helicopter 


Powerplant: one 1044-kW (1,400-hp.) Aveo 
Lycoming 153138 turboshaft 


‘Maximum speed: 204 knv/h (126 m.p.h) 
Range: 383 km (237 mi.) at sea level 
Service ceillin 












7790 m (19,000 ft) 





Hover ceiling: 4635 m (15,200 ft.) 







Weights: empty 2177 kg (4,789 lb); maximum 
take-off 3856 kg (8,483 Ib.) 





Armament: up to 3800 kg (8,300 ib) of guns, 
rockets, missles and grenades, including 40- 
mmm grenade-tauncher, 70-mm ait-to-ground 
rocket projectiles and 7.62-mm (.30 cal.) 
machine-guns 













Dimensions: 

rotor diameter 14.63 m (48 tt) 
length 12.31 m(40 ft 5 in.) 
height 3.77 m (12 ft. 5 in) 


rotor disc area 168.10 m’ (1,809 sq. ft.) 


COMBAT DATA 


The ‘Huey’ was smalier than the H-21 and Mi-4 but carried 
1 respectable load, In Vietnam, they were often dificult t 
(off fully loaded, 


aL 


UH-10 IROQUOIS 10 passengers 
1-21 SHAWNEE 14 passengers 











(Mi-4 ‘MOUND’ 12 passengers 





121 SHAWNEE 





— 


(Mi-4 ‘HOUND’ 175 knvh (108 m.p.t. 


The two-gun armament was standard for the UH-1. In battle 
plots often carried M-16 rifle, pistols or even shotguns for 
self-defence if they were shot down. 


TTT 


‘UH-1D IROQUOIS 2 x 7.62-mm (,30 cal.) machine-guns, 








21 SHAWNEE nil 


MNT 


Mi-4 HOUND’ 1 x 12.7-mm (.50 cal.) machine-gun 




















AVIATION FACTFILE: HELICOPTERS 


BELL 


UH-1B/C IRoquois 


@ Airborne jeep @ Multi-role helicopter @ NATO workhorse 











ell’s Model 204 formed the basis for 
B one of the most successful series of 

helicopters ever built. Flown for the 
first time in October 1956, it was designated 
XH-40, then HU-1 by the US Army (who 
called it the ‘Huey’), before a designation 
change to HU-1A Iroquois. The HU-1B 
introduced a more powerful engine and the 


HU- designation was changed to UH-. 
Variants were built by Agusta in Italy. 


40 







(A A door-gunner rides 
‘shotgun’ with his M60 as a pair of 

HU-1C had a new rotor system. Later still the ‘Heys’ fly over the Delta region in Vietnam. 
To many people, the war in Southeast Asia 
was symbolised by images of the UH-1. 


PHOTO FILE 















The ‘Huey’ was employed in the development 











AHigh speed bird 
Several test configurations were used on the ‘Huey’, 
increasing the speed to 402 km/h (250 m.p.h.). 


YY Overseas success 


Built under licence by Agusta in Italy as the AB 204, this 


‘Huey’ serves in the anti-submarine role. Early versions 
of the UH-1 remain in service throughout Europe. 





Anti-tank missiles 


of the first air-to-ground missile for the 
US Army, which was used in Vietnam. 














A Navy rescue 
This TH-1L uses its sling hoist 
during a demonstration at 
Ellyson Field, Pensacola, Florida. 























| A Weapons platform 

] An Italian example demonstrates the 
offensive capabilities of the UH-1 

by lifting off with two pylon-mounted 
machine-guns and 21 rockets. 














FACTS AND FIGURES 


> Four prototype YUH-1Bs were ordered 
in June 1959, with the first flight taking 
place in the following April. 


> A total of 1,010 UH-1Bs were produced 
in Italy, Japan and the United State 


> The YUH-1B set an unofficial world speed 
record of 357 km/h (222 m.p.h,) in May 1964. 





> Differences between the B and C models 
included a modified rotor system, wider 
rotor blades and a larger fin. 

> The ‘Huey’ was the first helicopter to 
see widespread use as a gunship. 


> The Royal Australian Air Force was the 
first non-US customer for 8 UH-1Bs. 


Beit UH-1B/C Iroquois 


PROFILE 


Bell’s ubiquitous 
‘Huey’ 


Below: The glossy overall 
olive drab, with a yellow 
tail band and white 
lettering, soon gave way 
to dull green when the 
‘Huey’ entered combat. 


UEL-IBs were also built by 
Fuji in Japan and Agusta in Italy 
Agusta models included the 
AB 204AS anti-submarine variant 


he turbine engine was 
one of the keys to the 
Model 204’s success. 


Mounted on the cabin roof just 


behind the gearbox, it left the 
cabin unencumbered and 
provided the performance 
required by the US Army 

Early UH-1Bs retained the 
UH-1A’s 716-kW (960 hp.) 153 
engine, but an 820-kW (1100 
hp.) powerplant soon became 
the standard, The new model 
was delivered from March 1961 
and could be armed with rocket 
pods and machine-guns carried 
on the sides of the cabin 


The cabin could hold nine passengers 
and crew, and offered excellent 
il-round visibility, The machine wa! 
ften flown with the door 
to allow 


for the Italian and Spanish 
navies, plus civil AB 204Bs 
with Lycoming T53, General 
Electric T58 or Rolls-Royce 
Gnome engines. 

The UH-1C, which flew in 
September 1965, used a new 
rotor system with ‘door hinges’ 
and wider blades, This provided 
more lift, enabling the fuel load 
to be increased and improving 
the machine's manoeuvrability 
and speed, Variants of the UH-1¢ 


One Lycoming T53-L-5 engine 
powered the UH1B, although it 
output wi 

variants, Licence-built models were 


Above: This is one of six test YH-40s 
seen during a proving flight. There 
were few differences between these 
and the first production ‘Hueys'. 


with new designations, were used 
by the US Air Force, Navy and 
Marine Corps in the training, 
rescue and assault roles 


improved in later 





powered by Rolls-Royce engines. The 
because of the uprated engines 





Pictured in red and white training colours, this 

TH-1L, the navy designation for the ‘Huey’, is used 

for pilot training. This involves flying from aircraft 
carriers and over-water navig: 





Originally on the left side of the 
tall boom, the tail rotor in later 
licence-built variants was 

positioned 





n the right-hand side. 
ail size was also increased, 


Two skids supported the UH-1 on the ground. Although le 
mplex than wheeled landing gear, their use restricted th 
helicopter's movement once it had landed, 


Improving the breed 


HE UH-1H: An improvement of the UH-18 design, advances 


Included increased lifting capability and an enlarged cabin area. 


This variant serves with the Taiwan air force. 


AA tall skid, designed to protect 
the rear rotor blades from striking 
the ground during landing, was 
Positioned on the end of the boom. 


Troop-carrying ‘Hueys' were often called 
slicks’ because their airframes were 
devoid of the external equipment which 
reduced performance; this name has been 
sed throughout the UH-1's service. 





The bulbous design of the 
fuselage allowed the carriage of 
stores on external 
not to restrict the 


pylons, so as 


jernal load, 





i Move 212: offering the reliability of an improved twin 


Hl MobEL 214ST: Possessing little commonality with earlier 


‘engine and a weather radar located in the nose, this Singaporean designs, this Venezuelan ‘Huey’ features a stretched cabin, 


‘example serves with the local VIP flight. 





\proved performance and composite rotor blades. 
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COMBAT DATA 


Although the Huey was the fist practical transport helicopter to see 
widespread miltary use, the power of the early models was found to 
be lacking inthe roles with which the helicopter was tasked. Later 
variants were fitted with improved engines. 


+ ++ 
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UN-1H IROQUOIS ——_-UN-GOA BLACKHAWK 
1044 KW (1400 hp.) 2302 KW (3087 hp, 


MAXIMUM PAYLOAD — 


The early variants of the | 
UH-1, although capable of ‘wn-16 moqUONS 1361 kp (2,000 I) 


requited improvement. The 
‘UN-1H mROQUOIS 1759 








W-1¢ imoquorS: 
1820 kW (1100 hp.) 


advent of more powerful 
engines in later variants 
allowed an increased 
payload, although this 
Was stl restricted by 

the cabin size. The 
knowledge gained during 
the development of the 
‘Huey’ was incorporated 
into the purpose-built 
Blackhawk. 


MAXIMUM SPEED. 


Because ofits relatively light load the performance of the UH-1B 
was superior to that of later models which became much heavier, 
because of operational and design changes. The twin-engined 
Blackhawk offered improved performance in a streamlined 
fuselage while retaining the capability to carry large loads, 


| WHEAC MROQUOIS 238 kmh (148 mp. 





(3,978 10.) 

















AVIATION FACTFILE: HELICOPTERS 


BELL 


UH-1D/H IRoquois 


@ Classic design @ Thousands in service @ Vietnam veteran 











n 16 August 1961, Bell test-flew a 
‘second-generation’ ‘Huey’ helicopter, 
marking the start of a long career for 
the D and H models of the UH-1 Iroquois. 
This second-phase ‘Huey’ offered greater 
lifting capability, had a longer fuselage (by 
about one metre/yard) and a larger loading 
door than earlier helicopters in the series. 
The UH-1D/H helicopter began to arrive in 
Vietnam in 1965. 


A Developed with the hindsight of 

initial combat experience in Vietnam, the 
UH-1D/H has become one of the great utility 
aircraft, and possibly the greatest military 
helicopter of all time. 
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A Spanish ‘Huey’ 

Several UH-1H helicopters serve 
with the Spanish army and a 
handful fly as trainers with the 
country's air force. They are 
known as HU. 10Bs. 


A Antipodean Iroquois 

Ten UH-1Hs and five UH-1Ds were delivered to 
the Royal New Zealand Air Force. They are flown 
by crews from the army and air force and are 
often used by overseas detachments. 





A Into the 21st century 

Having initiated a comprehensive upgrade 
programme to its UH-1 fleet in the late 1980s, the 
US Army is looking to further upgrade the aircraft 
with new engines and avionics. Bell's submission, 
the UH-1HP ‘Huey II’, first flew in August 1992. 





A Built in Germany 

Dornier built 362 UH-1Ds under licence, 
Manufacture has also taken place in Italy, 
Japan and Korea. Interestingly, few sales 
have been made to the civilian market. 











South American SAR > 

Brazil operates both the UH-1D and the slightly 
more powerful UH-1H. This aircraft is configured for 
search and rescue duties. Other South American 
operators include Argentina, Chile and Panama. 














FACTS AND FIGURES 


» Textron-Lycoming’s T53-L-13 engine » The UH-1H flew for the first time on 
became standard on the UH-1H; 4 April 1966 at the same that the UH-1D 
Bell produced 5,435 of this model. was entering service. 


> New Zealand was the first overseas > Other early UH-1H customers included 
purchaser of UH-1H ‘Hueys’. Canada and the USAF. 


> Between 1958 and 1980 the US Army > Many second-generation ‘Hueys’ flew 
purchased 9,440 ‘Hueys’ of all versions. medical evacuation missions. 


PROFILE 







‘Huey’ 


Bell’s immortal 












became the most versatile and 
best-known combat helicopter 








Left: Simple boom-type 
‘mountings on the fuselage sides 
allow a variety of light weapons 
to be carried, including rocket 

pods and machine-guns. 





Bett UH-1D/H Iroquois 


UH-1H Iroquois 


‘Type: single-engined general-purpose military 
helicopter 


Powerplant: one 1044-kW (1,400-hp,) Aveo 
Lycoming T53-L-13 turboshaft engine 


Maximum speed: 204 km/h (127 m.p.h,) (also 





maximum cruising speed) 
Range: 511 km (317 mi.) at sea level 
Service ceiling: 3840 m (12,600 ft.) 


Weights: empty 2363 kg (5210 Ib.); maximum, 
take-off 4309 kg (9,500 Ib.) 













econd-generation ‘Huey 
helicopters were bigger 
nd had more power 


than earlier versions and were 
designed for rapid, simultaneous 
entry from both sides of the larger 
volume cabin. ‘This helped to 
minimise the exposure of aircraft 


of all time. 
Huey’ pilots sat behind a 
Plexiglass windscreen that gave 
excellent visibility, but also 1 
them vulnerable to ground fire 
during an assault landing to drop 





and several are finding their way 
onto the second-hand civilian 
market, even though Bell found 
little commercial interest in new 
examples, Many operators look 


Right: UH-1s, 

often in UN 
colours, have 
been involved 
in military and 
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and soldiers to enemy fire in a off troops. A crew chief was to the aircraft's proven reliability humanitarian beer ees Fekioksiaa 

y zone. crease size ys ¢ d often doubled id global distribution to: fi alent 
landing zone. Increased in size by always carried and often doubled and global distribution t operations all Ped elapse a thet Saco 
about 12 per cent, the UH-1D and as a door gunner, shooting back make flying their ex-military ‘over the evacuation work, or 1759 kg (2.878 Ib) freight 
UH-1H were improvements on a at Viet Cong troops with a helicopters as economical as world, 








Dimensions: 

main rotor diameter 
fuselage length 
height 4.41 m 

rotor disc area 


flexibly-mounted 7.62 
machine-gun 

Large numbers of ‘Hueys’ are 
still serving around the world, 


design that was already proving m M60 
itself in combat 
With the arrival of this 


second generation, the ‘Huey 





possible. 

Bell’s ‘Huey an 
important helicopter well into the 
next century 


14.63 m (48 ft.) 
12.77 m (41 ft, 11 in.) 
(14 ft. 5 in.) 

168.11 m’ (1,809 sq, ft.) 


is set to be 


UH-1H IRoqu: 


This UH-1 wears the typical drab green colours of the 

US Army and was one of many UH-1H helicopters to 

have served in Germany. ‘Hueys’ have been operated 
by US military forces in almost every theatre. 


¢ 








In November 1981 the US Amy requested the development of new 
‘omposite rotor blades for its UH-1H fleet. A contract for 6,000 
blades was shared equally between Bell and Boeing, However, the 
lades may be changed yet again in a new series of upgrades, 














COMBAT DATA 


With its lengthened cabin, the UH-1H can cary a large payload. This 
‘makes refurbished or upgraded ‘Hueys' an attractive proposition for 
fair arms that might otherwise buy the Lynx or Panther. 


ae EEEEELELE 


‘UW-1H IROQUOIS 1759 kg (3,878 1.) 


\~ae BEEEELE 


LY AMM 1 1361 a (3,000 Ib) 


bat FEPEE EL 


‘AS S65UA PANTHER, 1600 kg (3,527 I.) 


In common with many battleiold utility helicopters, the UH-1H is 
often used for medical evacuation missions. In this role it is far 
‘more effective than the Panther or the Lynx 


The UH-1 features a two-bladed 
main rotor, with a stabilising bar at 
90° to the rotor attachments, 
















Most 'Hueys" carry a distinctive VHF (very high frequency) antenna 
above the cockpit. The US Army fle 
countermeasures and electronic intelligence-gathering variant: 


Mounting the engine abo 
surrounding it with acce 
ler than with previous 


S Amy types 


None of the proposed 
upgrades has suggested 
replacing the all-metal tal rotor 
One possibility is to move the 
rotor to de of the 
tall fin, where it would act as a 
tractor rather than pusher unit 
to improve handling. 





‘a number of ¢ jenance far 


Although these 
glazed panels in 
the lower cockpit 
yave the crew 
jood downward 
visibility, they also 
Ww 
small 















made the cf 
vulnerable tc 




















The UH-1's fuselage is 








arms fire, Many The large sliding doors on either side of of semi-monacoque all ‘WH-1H inoQUOKS 
ews in Vietnam the fuselage made loading and unloading metal construction, A = 6 stretohers 
aced armoured troops in the combat zone much taster. skid at the rear protects = shan te N10 AN. 1 
ates behind the The doors could be removed to give the tal rotor in the event 3 stretchers 
straight-through acct of a tail-down landing, — ~Y vs 'AS SOSUA PANTHER, 
- 4 stretchers 


‘Hueys’ at work worldwide 
POPULAR AROUND THE WORLI ter 

serving in Vietnam, the 'Huey’ has become 

a popular utility helicopter in the West's air 

forces. Aten itis beginning to be 





= ‘UH-1H mRoquors 
SUPPORT ON ICE: The 511 km (317 mi) 
RNZAF has annually 


committed a UH-1 to the 


CIVIL OPERATION: 
Civil use of UH-1D/H 
(Bell Model 205) models. 
has been minor 
‘compared to military 
service. Roles have 
included fire-fighting 


yA AMLI 1 
The UH-1H is em (381 mi, 
Unable to 

compete with 

fither of the more 

modern types in 

terms of range, 

This reflects 

its 19508 

technology, but 

with planned 

upgrades in 

US service this is 

not a long-term 

problem, 


fren 


been nicknamed ‘Orange 
Roughy’ after a local 
‘species of fish, 











Aviation Factrite: HELICOPTERS 


BELL 


AH-1 HuEYCOBRA (SincLeE) 


@ Gunship @ Tank killer @ Escort helicopter 








arly Bell AH-1 HueyCobras opened 
E a new era in warfare. From the 

dawn of rotary-wing aviation it was 
apparent that the helicopter could become a 
revolutionary weapon of war if it was armed. 
The HueyCobra was the first helicopter 
designed for armed battlefield duties. 
Although it had a number of features in 
common with the famous UH-1 ‘Huey’, the 
AH-1 was the first of the real anti-tank 
helicopter gunships. 
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A The AH-1 HueyCobra 
received its baptism of fire in the jungles of 
Southeast Asia with the US Army. The AH-1 
took over the role of premier tank-busting and 
specialised assault helicopter from the UH-1D. 


Bet. AH-1 HuEYCosBRA (SINGLE) 


= je <4 Rocket strike 
For the destruction 
of ‘soft’ targets the 
AH-1 carries up 

to four 70-mm 
LAU-68 pods, each 
containing seven 
unguided rockets. 






































Tank-busting missile > 
The BGM-71A TOW used in Vietnam 

was a wire-guided anti-tank missile 
with a 3-km (1.8-mile) range. 





Gun armament > | 
The AH-1's 
undernose turret 
contains a General 
Electric M197 
three-barrelled 
20-mm cannon 
which is aimed by 
the gunner in the 
front seat. 

















AUS Army Cobra 

The Cobra first saw service in 
1968 after the Army ordered 
38 examples. The current 
helicopters are much improved. 


Slim lines > 

The AH-1 (centre) was 
designed to present as small 
a target as possible to 
‘enemy ground fire. 






























































FACTS AND FIGURES 
> The AH-1 was designed with the rotor > The US Army Aviation Association voted 





system, transmission and tailboom of the 
proven UH-1D ‘Huey’. 


> The AH-1 Cobra was first flown in 
prototype form on 7 September 1965. 


> HueyCobras are equipped to carry 
TOW missiles. 


the AH-1 one of four ‘most valuable 
weapons’ of the Vietnam War. 


> Bell produced more than 1,600 first- 
generation, single-engine Cobras. 


> AH-1s were often armed with two 
‘thumper’ 40-mm grenade-launchers. 


PROFILE 





The world’s first 
attack helicopter 


n 1965 the US Army finalised 

world's first armed battlefield 
helicopter, the Bell AH-1 Cobra, 
often called the HueyCobra 

The idea had a 
Vietnam, but the Cobra arrived 
on the scene just when it was 
needed in the Southeast Asia 
conflict. The AH-1 featured a 
streamlined, narrow-width 
fuselage that accommodated 
4 two-man crew in tandem 
seats with the pilot above and 
behind the co-pilot/gunner 

The US Army progressively 





isen before 





improved this fine helicopter. 
The engine power, performance 
and armament had all been 
enhanced by 1972 when the 
AH-1 proved especially valuable 
during the North Vietnamese 
offensive. Already successful 
using guns and rockets for 
direct support of ground troops, 
the Cobras were pitched against 
Communist PT-76 light tanks. 
The early design was so 
effective that improved versions 
of the AH-1 Cobra were ordered 
for the Army and the US Marine 
Corps. Beginning in the 1970s, 







































The HueyCobra unleashes 
a deadly BGM-71 TOW 
(Tube-launched Optically-tracked 
Wire-guided) missile towards an 
unsuspecting tank. It is guided 

to the target by a trailing wire. 


twin-engined versions replaced 
first generation’ HueyCobras. 
These newer combat helicopters 
still remain with some units. 

















Both inboard pylons 
carry the classic 
armament of s 
round 70-mm LAU-68 
unguided rocket pack 
for the destruction of 
light targets and 

unarmoured vehicles, 


























The cockpit has 
bulletproof panels, 
but the forward 
fuselage is narrow 
and only lightly 
armoured, 


Outboard a heavier load of 
19-round LAU-69 rocket 

s carried, In total the 
1G can deploy 62 
unguided 70-mm rockets 


Bett AH-1 HueyCosra (SINGLE) 


AH-1G/S HueyCobra 
Type: attack/close-support helicopter 


Powerplant: one 944-kW (1,266-hp.) Lycoming 
T53-L-19 oF 1210-KW (1623 hp,)T53-L-703 
turboshaft engine 


Maximum speed: 277 krrvh (172 mph) 
Range: 574 km (357 mi.) 
Service ceiling: 3530 rm (11,600 ft) 


Weights: empty 2754 kg (6071 Ib.); maximum, 
take-off 4309 kg (9,500 Ib.) 





‘Armament: one M197 20-mm cannon in nose 
turret and 998 kg (2,200 Ib.) of weapons (XM-18 
Minigun pods and XM-157 70-mm rocket pods) 
on four racks 


Dimensions: 

main rotor diameter 
length, rotors turning 
height 

rotor disc area 


13.41 m (44 ft.) 
16.26 m (53 ft. 4 in.) 
4.17 m (13 ft. 8 in.) 

141.26 m’(1,520 sq. ft) 




























COMBAT DATA 








The AH-1 retainec ® The tall and fuselage 
Crerecataicaly nol tvo-bided AH-1G HueyvCosra are very slender MAXIMUM CRUISING SPEED 
‘main rotor system and linkage. This enables the Helicopters flying anti-armour missions often rely on stealth to 





This HueyCobra is a US Army model in the three 
colour camouflage used in the jungles of North 
Vietnam during the fighting of the early 1970s. 





helicopter to fly tight 
and low at tree-top 
level to help 
its presence, 


[ambush enemy columns, However, operating in enemy territory is 
very dangerous and these helicopters are amongst the fastest 
flying, using theie speed to escape from threatening positions 


ER 0 
LL 258 hh (161 9.) Sl 





The now common tandem seating of the 
gunner and pilot was first introduced into 
‘combat on a helicopter by the AH-1. In early 


before the cannon was fitted, 





ange 4ovnmm grenade seuncher or Wan 7 The twin bladed 
} bh identical t M24 “HINA 270 kam (168 ) 
othe Ut aie 









Cobra\ single 
Textron Lycoming T53 Turboshaft 
rated at 994 KW (1332 hp)) 


Later models have two. 





The ‘Hind’ is a far bigger helicopter as itis also designed as a 
troop carrier and Is powered by two large engines. The AH-1G is 
at the other end of the spectrum, powered by a single, relatively 
small engine and relying on a streamlined shape and light 
‘construction for its performance. 


The AH-1 was designed and developed in such a short 
Period of time that, wherever possible, systems were 
kept either the same as those in the UH-1 or were 
made simple like this primitive tail bumper. 





The HueyGc 
kids rather th 


ya has simple but very tough landing 
a complex retractable undercarriage 












‘AH-10 HUEYCOBRA 
944 KW (1265 hp.) 


The main weapon used by 
all three helicopters is the 
‘anti-tank missile. The bigger 
Hind! can cary twice the 
‘number of missiles, but in 
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AVIATION FACTFILE: HELICOPTERS 


BELL 


206 JETRANGER 


@ Light turboshaft helicopter @ Multi: 





il and military variants 
















he Bell 206 JetRanger is one of the 
| world’s most popular helicopters. 

Manufactured by Bell in Canada and 
Agusta in Italy, this civil servant began as a 
military observation craft but has become a real 
champion of air commerce. For law enforcement, 
executive travel, crop spraying and countless 
other duties, it is one of the best aircraft in its 
class ~ a versatile and economical helicopter 
which is simple to operate and enjoyable to fly. 


A The JetRanger is one of the most 
successful helicopters ever built. 
Combining simplicity and low operating 
costs, it has almost completely 
dominated the small helicopter market. 
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A Agile but simple to fly 
The JetRanger is agile enough to 
be used by display teams at air 
shows. The ease with which it 
can be flown means that it also 
makes a good helicopter trainer, 
both on land and at sea. 
















A Kiowa warrior 
Known to the US Army as the OH-58 
Kiowa, the latest armed versions of the 
Model 206 have four-bladed rotors and an 
anti-glare cockpit, and can carry Hellfire 
missiles and a mast-mounted sight. 


ero0}* 
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A All-rounder 

The 206 has performed most light helicopter 
tasks, but it is often used as an air taxi, typically 
flying businessmen to and from airports. 





A Crop sprayer 

With a tank and spray bar 
slung from a cargo hook, 
the JetRanger can fly 
crop-spraying missions 
with notable precision. 


Air ambulance > 
JetRangers have found a 
ready market as 
ambulance aircraft, being 
able to get casualties to 
hospital in minutes. 

















FACTS AND FIGURES 


> The 1,394 JetRangers and 599 » The normal interior of the JetRanger 
LongRangers on register make up 15 provides comfortable accommodation 
per cent of the US civil helicopter fleet. for five passengers. 


> Full certification of the Model 206A » According to Bell figures, the 206 is the 
occurred on 20 October 1966. world’s safest helicopter. 


> The current 206B JetRanger III is built at 
Bell's facility in Mirabel, Canada. 


> US military trainer versions are the Navy 
TH-57 and Army TH-67. 
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powerful brother, the 2061 












ss 


A spiky wirecutter is fitted to civil 
and miltary JetRangers routinely 

engaged in low-flying activity, It can 

make all the difference in surviving 

a wirestrike accident —s 


Transparent nose 
panels give the pilot 
an excellent view of 
the ground ahead 






Evolution of the JetRanger 


HM MobeL 206A: Built as alosing ‘HM OH-58 KIOWA: In 1967, the 


submission for a 1962 US Army 


observation helicopter contest, the _to replace the Hughes OH-6, which 
original civil JetRanger flew in 1966 won the original competition but 


and was an immediate success. proved costly and slow to produce. 





Ranging the world 
with the Bell 206 


he Bell 206 series unsuccessful 1964 bid for a 
comprising the JetRanger US Army light observation 
and its longer, more helicopter contract. Although 


the majority of the 7,000 
LongRanger — virtually created _ helicopters delivered by Bell 


US Army ordered a modified Bell 206 














ee 
The Allison 250-C20 engine is replaced by The 
the more powerful 250-C30P variant in the alloy leading-edge 
modernised JetRanger Il, or twin engines jlas 
in the TwinRanger. jound of the 





The 'Noda-Matic’ system is the company 


patented anti-vibration equipment, designed to 





reduce discomfort for the passengers and crew 





IELLONGRANGER: Deliveries of the IJ TWINRANGER: The latest version 
stretched LongRanger began in 1975. of the Model 206 has twin engines. 
Currently built in Canada and {taly, it The greater power is expected to give 
shares the more powerful engine of improved payload and range, as well 


the latest JetRanger Il. as increased safety. 





two-blade main 
ar with a 


ishuabhatind & 











from the two-blade 





All JetRangers have 
blade tall rotor mounted on a stabiliser fin 


Left: JetRangers can be used for air ambulance and rescue 


work. This US Park Police example was first on the scene at Pawerplant: one 313-kW (420-hp,) Allison 250- 
the Potomac River air crash of January 1982, which took 
place in the heart of Washington. 





the modern light helicopter have been for military use, 
market in North America, and well over 2,300 have been sold 
have become familiar sights to civil operators, along with One image which represents 
around the world. Bell 206s are many of the 1,000 aircraft built. what the Bell 206 is all about 
seen everywhere, doing by Agusta is that of a US Park Service 
everything from ferrying VIPs Commercial owners like the LongRanger crew rescuing 
to swanky race meetings to JetRanger’s flexibility and low victims from Washington's icy 
mounting fire-watching patrols ‘operating costs. Pilots speak Potomac River in the aftermath Above: JetRangers are often used by American TV stations 
over remote forests. well of its roominess, ease of of the crash of Air Florida Flight to transport reporters to incidents quickly. 
The 206 originated in Bell's handling and excellent visibility, 90 in January 1982 








2 small unshrouded two: 


Mopbet 206 JeTRANGER 


Civil model JetRangers often find their way into uniform, 
This Pakistan army example is used for liaison and 
low-level, light scout roles, including selecting 
targets for AH-1 Cobra gunships. 


Hl MODEL 406: Developed for the 
US Army as the OH-58D, the Model 
406 has a more powerful engine and 
a four-bladed main rotor, and can 


‘carry advanced avionics and missiles, 











Bett 206 JETRANGER 










Model 206B-3 JetRange: 
‘Type: light general-purpose helicopter 












©20J turboshaft, flat-rated to 236 kW (316 hp.) 


Maximum cruise speed: 216 km/h at 1525 m 
(134 m.p.h. at 5,000 ft) 








Range: 730 km (450 mi) with maximum fuel 
Service ceiling: 4115 m (13,500 ft) 


Weights: empty 737 kg (1,620 Ib.); loaded 
1520 kg (3,345 Ib.) with external load 





















Accommodation: one or two pilots, three 
passengers; provision for medical attendant, 
liter, and up to 600 kg (1,320 Ib.) of ambulance 
equipment; interior cabin of 2.35 m’ (83 cu. tt) 


Dimensions: 


main rotor diameter 10.16 m (33 ft. 4 in.) 


length (rotor turning) 11,82 m (88 ft. 9 in.) 
height 2.91 m (9 ft. 6 in) 
rotor area 81.10 m* (873 sq. ft) 








ACTION DATA 


MAXIMUM CRUISING SPEED 


Light helicopters are not particularly fast by aviation standards, 
but for short journeys, typically from a city centre heliport to an 
Airport about 60 km (30 miles) distant, they are the fastest means 
of travel, A journey which takes 10 minutes by JetRanger in those 
circumstances might take haif an hour by train and, depending 
ont wvthing over an hour by limousine oF bus 


(MODEL 2068-3 JETRANGER M1 ~—— tormpn) 
0 108, 240 keh (149 on) — > 
‘tounewn 220 kn (1439.0) ll 























80 105 MooeL 2068-3, 
renot the most 600 km ETRANGER tt 
cfficient of aircraft They tend (370 mi) "730 kam (450 mi.) 


to veo fuel much fastar than 
sir saa, ed tek range 

la general shorter. But a 
sthough feed-wing akcraft 

Inoht be more ouster 

they cannot put down in 
acy sbeetf Pick Up & 
froma bast at sou or lnc 
1 forest clearing to check for 
a possible 


SERVICE CEILING 


Since helicopters are 
‘most often used for short 
hops, they rarely need to 
climb vory high. They can 
reach greatest altitudes in 
forward fight; in hovering 
flight their ceiling is much 
lower. The JetRanger is, 
notable for the fact that 
its hovering celing, using 
the upwards wash of air 
known as ground effect 

is only 200 m (660 ft) less 
than its service ceiling. 
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AVIATION FacTFILE: HELICOPTERS 


BELL 206 
JETRANGER POLICE 


@ Airborne crime fighter @ Highway patrol @ Police chase 








rbiting high over every major 
American city are the ‘eyes in the sky’ 
of the police. The Bell 206 
JetRangers, equipped with high-powered 
cameras, are a vital tool in the fight against 
crime. Recognising the success of the 
JetRanger in this role, numerous European A Criminals no longer 
Police forces have adopted the helicopter for have anywhere to hide thanks to the heli- 
a wide range of duties. They include traffic borne camera. Here, a JetRanger lifts off 


control, rescue work and searches - all in the © 2”SWer a request for assistance from a 
5 . Police patrol on the ground. 
service of the public. 
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PHOTO FILE 
Bet. 206 JETRANGER POLICE 






































Fe Y Beach observer 
Keeping a watchful eye on 
bathing holiday-makers is a 
JetRanger operated by the New 
York Police Department, A 
number of American forces use 
Bell's JetRanger helicopter. 



















A Eye in the sky 
Equipped with a powerful camera, the JetRanger 
can record activities for the police or TV stations. 








4 European police 
Proudly displaying police titles on its fuselage, this 
Swedish JetRanger starts another patrol. 


Y Highway patrol 
The California Highway Patrol is tasked with 
patrolling the extensive freeways of the state. 






































4 Proven design 
Operating over city skylines, the Bell JetRanger has proved to be an 
extremely reliable tool in the fight against crime. 








FACTS AND FIGURES 
> The prototype JetRanger first flew in > American law enforcement agencies use 
December 1962. It was originally designed the type for observation, traffic control 
for a military role. and border patrols. 


> Despite not winning the military contract, » More than 4,400 examples of the Model 
many civilian orders were received. 206B were constructed. 


> Known as the Model 206, the JetRanger » JetRangers are also built under licence by 
proved an instant sales success. Agusta in Italy. 


PROFILE 














the air’ 


police chase ends in a 
darkened alley; the 
culprit has escaped the 


pursuing police officers, and has 















concealed himself in the nearby 
woods, A few years ago similar 
situations often resulted in 
failure for the police, but now 
having surrounded the 
immediate area, they can ask 
for 





‘borne assistance 
Within minutes a police 





helicopter is circling overhead 
using a sophisticated infra-red 
camera, it can detect the suspect 
through his own body heat. The 














One of the key attributes of the 
JetRanger for police service 
‘was the excallont visibility 
afforded to the crew. 


Many police helicopters have 
been fitted with the powerful 
Nitesun searchlight, whict 





beam of over 


Airborne officers 
TRAFFIC COP: In the event of 
car crash, police helicopters. 

are used to monitor the 
‘subsequent traffic congestion 
and send reports to the ground 
units. 


The ‘bear in 


pilot directs officers to the 
location, concluding in an arrest 
Despite failing to win the 
military contract for which it was 
designed, the JetRanger has gone 
on to become one of the most 
successful civilian helicopters of 
all time, Gradual upgrades of 
equipment have allowed police 
operations to take place at any 
in all weathers 
leaving criminals little choice but 
to surrender to the police when 


time of day 


they are tracked down 
In a more peaceful 


airborne patrols are ma 





Below: Orbiting high 
over a city, the Bell 


reach in the fight 
against crime. 





Above: A police helicopter prepares 
to search for suspects. It is equipped 
with a powerful searchlight for night- 
time missions. 


America's super-highways as 
police forces keep an eye on 
traffic problems 

Despite having been in service 
for nearly 20 years, the JetRanger 
will remain the US airborne 


police officer for years to come 


guise 
ade along 








Most police pik 


nro @x-patrol officers whc 
sty 

Missions are often flown with an observer 

who controls the operation and radios 











POLICE 


Most police helicopters are fitted 
with a skid undercarriage. If 
tequited, the JetRanger can be 
modified to carry large floats to 
undertake operat 





NIGHT PATROL: Criminals 
no longer have the cover of 
night to hide their activities, 
because of the adoption of 


helicopters with a large 
‘searchlight on the nose. 


A single Allis 


Versions are 
improved engine to allow for the 
additional weight 
associated with their mission, 









































1 turboshatt 
the JetRanger. Poli 
quipped 















f equipment 





















6A JETRANGER 


Having proved to be an extremely capable tool in the 
fight against crime, the JetRanger is operated across 
‘America by a host of police forces. This example flies 
with the Virginian state police. 





ICE RESCUE: in January 
1982 a Boeing 737 crashed 
into the frozen Potomac River. 
Ina desperate bid to rescue 
the shocked survivors, a 
police JetRanger actually 
submerged its skids in the 
water. 





JetRanger allows the 
police to extend their 









Bett 206 JETRANGER - POLICE 





206B Jet Ranger 
Type: general-purpose light utility helicopter 








Powerplant; one 313-kW (420-hp,) Allison 250- 
C208 turboshaft engine 







Max speed: 225 knvh (140 m.p.h) at sea level 
Cruising speet 
Range: 579 km (359 mi) with maximum load 





214 km/h (133 m.p.h,) 

















Hover ceiling: 3870 m (12,700 ft.) 


Weights: empty 660 kg (1,452 Ib,); maximum 
take-off 1451 kg (3,192 Ib.) 


Accommodation: one pilot; three passengers 







Dimensions: 

span 1.88 m (6 ft, 2 in) 
length 9,50 m (31 ft. 2 in.) 
height 2.91 m (9 ft. 6 in.) 


main rotor disc area 81.10 m* (873 sq. ft) 





POLICE PATROL 


EUROPEAN POLICE: Developed by the European 
‘company Aérospatiale, the Ecureull (pictured below) has 
been adopted by both military and police organisations, 
Proving to be a highly capable law enforcement 
helicopter, it has been successfully used on anti-drug 
operations throughout Europe. 








BRITISH OPERATIONS: Despite the initial cost of 
acquiring a sophisticated helicopter, the British police 
have adopted a procedure in which several forces us 
‘one machine. An example of this is the MBB 105 
(pictured below), which is used by the Devon and 
Cornwall police force but can also be operated by 
neighbouring constabularies, 














Aviation Factrite: HELICOPTERS 


BELL 206 
JETRANGER tax 


@ Top-selling helicopter @ Comfort and refinement @ Thousands sold 














ne of the world’s most popular 
helicopters, the Bell 206 started life as a 
loser. Designed to meet a US Army 
requirement for a utility helicopter in the early 
1960s, it was beaten by the Hughes OH-6. When 
fitted with a bigger, more streamlined fuselage to 
become the JetRanger, however, the 206 was an 
immediate success in the civil market. Still in 
production after 30 years and with more than 
4,000 in service, it is one of the mainstays of the 
air taxi business. 


A With its 
comfortable seating, excellent 
baggage capacity and enviable safety 
record, the JetRanger continues to be 
an international sales success. 
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Bet. 206 JETRANGER tax: 














JetRanger Il in Canada > 

Three major variants of the 2068 have 

been produced. These Canadian-registered 
machines are examples of the JetRanger I. oe 





Y European air taxi 

This JetRanger is painted in one of the smart colour = 
schemes often worn by charter company aircraft. TA 
The machine carries a German registration. 





Bs ts ‘ — 

































Y Bell in the city 

Demonstrating the helicopter's unique ability to operate over cities 
from the smallest of helipads, this JetRanger flies past London's 
Big Ben. The helicopter is ideal for transporting personnel to 
inner-city areas and avoids the problems associated with the road. 





A Luxury interior 

Customers may specify individual 
requirements. This JetRanger is 
a luxury version. 








Versatile taxi — 

With its skid undercarriage the JetRanger has the —" 
versatility to operate from a variety of surfaces. 
Ground handling can be difficult however, and 
some aircraft are fitted with auxiliary wheels. 














FACTS AND FIGURES 


> Although it lost to the Hughes OH-6 in the > Between 5 August 1982 and 22 July 1983 
US Army competition, Bell later sold 2,200 Dick Smith piloted a JetRanger Ill around 
JetRangers to the service. the world, flying 56,742 km (35,180 miles) 

> Bell delivered the first Model 2068 bint 
JetRanger in 1966. > Bell introduced the JetRanger Il in 1971 

> All JetRangers are now built in Canada by ‘and the JetRanger III in'1977. 
Bell Helicopter Textron Canada. > Over 7,000 JetRangers have been built. 


PROFILE 





taxi cab 


san air taxi the JetRanger __ in the event of engine failure. 
has many attractions. Statistically, JetRangers have 
When it first became suffered fewer accidents than 



















available pethaps the most any other single-engined aircraft, 
important were its comparatively either fixed- or rotary-winged. 
low levels of noise and vibration. For the air taxi pilot, no two 
The engine and other mechanical days are the same. A typical 
components are fitted on top of day might include ferrying 
the fuselage, keeping the main _ businessmen to meetings or 
sources of noise away from the celebrities to parties, delivering 
passenger cabin, urgent packages or providing the 
The 206 is also safe, One platform for aerial photography 








reason for this is that the energy One factor that these tasks have 
stored in the two heavy rotor in common is that they all 
blades makes autorotation easy benefit from the unique 





Boll used its tried and tested twin-bladed rotor layout for the 
JetRanger, keeping rotorhead complexity to a minimum, 
The main rotor blades are constructed entirely of aluminium, 




















In normal operations the aircraft is flown 
by the pilot from the right seat, Dual 
controls may be fitted as an option, and 
with a co-pilot in the left-hand seat this 
reduces passenger capacity to four, 















JetRangers are used 

for rig support flying. 
‘The aircraft in the 
foreground is a 206L 
LongRanger, a seven- 
seat development which 
has a longer cabin. 





A\313-KW (420-hp,) Alison 250-C2c 
the Jet 
206 kM 




































versatility of the helicopter, as 
exemplified by the JetRanger 
Although usually made from 
tirports, flights could be from 
| roof or the grounds 
of a country hotel. Wherever 





4 hospi 





it is, the chances are that if a 
helicopter can land there, then 
a JetRanger has. 






anger Il, The engine is flat-rated to 
16 hp.) to maximise engine Iie 








Left: Passenger-friendly features of the JetRanger TWP: general-purpose light helicopter 
include wide cabin access doors and steps fitted Powerplant: one 313-kW (420-hp)) Allison 250- 


to the skid undercarriage struts. 


Below: As one of the world's most significant 


helicopter operators, Bristow uses the JetRanger 


as an air taxi, trainer and utility aircraft. 





This JetRanger is seen in the colours of Cabair, based 
in the UK. Painted in this colourful blue and white 
scheme, it flies air taxi services and general charters. 


A distinctive shaped and angled tailplane 
Mounted on elther side of the tailboom. It 





Positioned to ensure that the helicopter 


assumes the correct n 


se-Up oF Nc 


attitude during climb and descent. 


Up to 113 kg ( 





This door provid 
while pat 
main cabin by large doors on 
of the fuselage. 





compartmer 








Ii crop sprayine: 
‘The versatility and load- 
carrying capabilities of 
the JetRanger are shown 
‘to advantage by its use in 
the crop-spraying role. Its 
reliability, economical 
operating costs and 
comparative lack of 
complexity make it ideal 
for the job. 








lp.) of baggage may 
be stowed behind the rear bench seat, 
\ccess to the baggage 


enter the 
ther side 









Flight control is by hydraulically 





actuated, powered collactive Z 
and cyclic controls. The tail 

rotor is controlled by the pilot's 

foot. Optional equipment 





includes an autostabiliser, 
autopilot and instrument 
flying equipment 





I Fine-FIGHTING: 
Many helicopters have 


bombing role. While the 
JetRangers lifting 
capacity may be 
marginal for such duties, 
itis a useful secondary 
capability for aircraft 
serving with palice or 
para-military forces, 


been adapted to the fire- 


BELL 206 JETRANGER - TAXI 





206B JetRanger 





C208 flat-rated at 236 kW (316 hp.) 


Maximum cruising speed: 214 krrvh (133 
m.p.h,) at sea level 


Climb rate: 384 m/min (1,260 f.p.m,) at sea level 
Range: 676 km (443 m.p.h) 


Hover ceiling: 2680 m (8,790 ft.) at maximum 
take-off weight out of ground effect 















Weights: empty 742 kg (1,632 lb); maximum 
take-off 1451 kg (3,192 Ib.) 






Accommodation: pilot and five passengers 








Dimensions: 

rotor diameter 10,16 m (33 ft. 4 in.) 
length 9,50 m (31 ft. 2 in.) 
height 2.91m (9 ft. 6 In.) 
main rotor disc area 81.10 m’ (873 5q. ft) 





ACTION DATA 
ACCOMMODATION 


Able to carry a maximum of five passengers, the JetRanger cannot 
‘match the MDSOOE or AS 35083 in terms of accommodation 

‘Ar taxi work often involves smaller payloads of only two or three 
passengers, however, and makes the 2068 an economical choice, 


—~ae (2068 JETRANGER Iii 
mii 15 00 ecuncan, ‘ 
ai sno HEGHHND 


Compared to some of Its rivals the JetRanger is lacking in 
‘maximum cruising speed at sea level. Over the short sectors 

typical of air tax! operations this i not a problem, however, and 
the JetRanger's proven record ensures its continued populaty, 


| pli —~a 


‘AS 3508 ECUREUIL 232 km/ (144 





















RANGE eee 


The JetRanger Il 676 kin (419 mi.) 
has @ good range 

at sea level. OF the 

types compared 

here, the AS 3508, 

has marginally 


better range. 

itis a larger iste 
helicopter, ECUREUIL 
however, and 700 km 
cannot offer such (434 mi.) 
fan economical 

package on 

low-density taxi a 











AVIATION FactFILe: HELICOPTERS 


BELL 


206 JETRANGER aecono oncaxen 


@ Solo flights @ Around the world @ Epic journey 











even men have flown a total of five 
helicopters in round-the-world record- 
breaking flights. The first three flights were 
made in Bell Model 206s - two JetRangers and a 
206L LongRanger ~ and each set a new record. 
Perhaps the most remarkable was that of Dick 
Smith, whose 56,740-km (35,257-mile) flight was a 
solo effort. Ross Perot Jr, who set the first record, 
had a C-130 for navigation, communications and 
logistic support, while Ron Bower had GPS 
navigation to help him beat Perot's record. 





A Record- 
breaking pilots stand in front of 

a Bell JetRanger. This highly successful 
helicopter has been used for a number of 
record-breaking flights around the world. 


52 














206 JETRANGER recorp BREAKER 


Y Colourful example 
Having flown around the world in 1994, this Bell 2068-3 | 
is now used by a helicopter training school, to teach 
the fine art of helicopter flying to new pilots. 



































A Reliable design 

Bell has continued to improve the JetRanger, 
and a number of pilots have achieved fame after 
accomplishing long-distance flights in the type. 





Spirit of Texas > 
Owned and operated by Ross Perot Jr 











and Jay Coburn, the was 
used to accomplish the record in 1982, 
after which it was donated to a museum. 











Y Best seller 
The qualities that the JetRanger 
family showed in their record 
breaking flights were reflected in the 
high sales figures the type gained. 















A Setting off 
Crowds cheer and wave as Dick Smith takes off on 
his record attempt from Fort Worth on 5 August 
1982. Ahead lay long solo flights across the world's 
‘oceans and deserts that would test both pilot and 
helicopter to the limit. 
































> Like the Boeing 747, the Bell Model 206B 
JetRanger is one of the most recognised 
aircraft in the world. 


> Ron Bower began his flight on 28 June 
1984 from Fort Worth, Texas. 


> Ross Perot Jr is the youngest son of the 
Texas oil billionaire. 


> At the end of a round-the-world flight, a 
total of at least 37,966 km (23,540 miles) 
must have been flown. 


> Pilots maintain that the record can be 
accomplished in 200 flying hours. 


> Pilots usually aim to complete the flight in 
just 28 days. 


PROFILE 


Around the world 
in a helicopter 


August 1982, Australian 
I k Smith flew solo in a 

JetRanger III, He was 
followed by Texans Ross Perot 
Jr and Jay Coburn in a 
LongRanger IL 

Perot and Coburn completed 
their flight in 29 days, three hours 
and eight minutes, to set the first 

with an average speed of 

round 57 km/h (35 m.p.h.). Dick 
Smith postponed the second half 
of his journey until the following 
year, though his total time of 10 
months was still a record because 
his was the first solo flight 


Before take-off, Dick Smith Was presented 
with numerous letters and gifts to carry 
with him on his trip. Of these, the most 
treasured was a large white Texan hat 
which he vowed to wear upon his return. 


Perot’s record stood for 12 years 
until Ron Bower took up the 
challenge. Setting off from Bell's 
factory near Houston, Texas in a 
brand new 206B-3 JetRanger, he 
completed the planned 38000 
km trip in 24 days, four hours 
and 36 minutes at an average 
speed of nearly 65.5 km/h (41 
m.p.h.). The total flight time 
22 hours, giving an 

ge flying speed of nearly 
166 km/h (103 m.p.h.) for the 
official distance, although 
Bower actually covered more 
than 40000 km (24,800 miles). 











_ Ron Bower’s World Tour % ve 


TUESDAY MORNING: On 
28 June 1994, Ron Bower, 
Vice-President for Helicopter 
Marketing at Austin Jet 
International, took off from 
Bell's Helicopter plant in 
Seattle \ Fort Worth, Texas. 






Washington 





Bett 206 JETRANGER - RECORD BREAKER 





Below: During his record-breaking 
flight Ross Perot Jr had to obtain 
his fuel in some extremely isolated 
and desolate locations. 


Above: Dick Smith comes in to land in front of 
cheering and waving crowds, having completed 
his round-the-world flight on 22 July 1983. 


In 1996 Bower broke his own 
record in a Model 430, with 
Bell test pilot John Williams. 

In 1997 Mike Smith and 
Steve Good took the record 
from Bower flying around the 
world in their McDD Model 
500D in a mere 13 days 


260B JETRANGER 


Inspired by the aviators of a bygone era, Dick Smith 
embarked on long solo flights across the world's 
‘oceans and deserts. Equipped with the latest 
advances in aviation, he still faced many dangers. 


Sponsorship for the fight was provided by the Australian airline 
Qantas and the Australian division of Mobil Oil, Their only reques 
was that the names of the respective companie 


the fuselage of the helicopter in an eye-catching cc 


DICK ser 


AUSTRALIAN 
EXPLORER 


\Very few modifications were made to the JetRanger, most 
being concerned with the addition of survival equipment in 
the cockpit in the event of a mishap, Additional radio 
‘equipment was fitted to allow communication with the various 
air-traffic control networks that would be encountered. 





Standard skids were fitted to th 
this would offer the best solution for landing on 
the various types of terrain that would be 
‘encountered, including ice-floe 





nelicopter, as 








THE PURPOSE: To set a round-the-world speed record for a 
solo helicopter pilot. Covering more than 37966 km (24,800 
miles) and stopping at 21 capital cities, the helicopter used no 

-d ground crews or advance teams in the course of the trip. 


i ae ey Wie. Sen a 
rn 


‘ON HIS OWN: Bell’s Customer Service Facilities 

located throughout the world provided the only 
‘assistance. The trip was completed without any major 
problems, a testimony to'the capabilities of the JetRanger. 











206B JetRanger 
‘Type: general-purpose light helicopter 


Powerplant: one 313-kW (420-hp.) Allison 250- 
C208 turboshaft 


Max speed: 225 km/h (140 m.p.h,) at sea level 
Cruising speed: 214 krrvhn (133 mp.h) 

Initial climb rate: 487 m/min (1,600 f.p.m) 
Range: 579 km (359 mi.) with max fuel load 
Hover ceiling: 3870 m (12,700 p.m) 


Weights: empty 660 kg (1,452 Ib.); maximum 
take-off 1451 kg (3,192 Ib.) 


Accommodation: 3 passengers and 2 pilots 


Dimensions: 
span 

length 

height 

rotor disc area 


1.92 m (33 ft. 4 in.) 
9.50 m (31 ft. 2 in.) 

2.91 m(9 ft, 6 in) 
81.10 m’ (873 sq. ft.) 


AVIATION PIONEERS 


THE FIRST SOLO FLIGHT from England fo Australia was the 
achievement of Sqn Lar ‘Bert’ Hinkler in his Avro 581 Avian light 
aircraft prototype G-EBOV, as seen below. Flying from Croydon 
to Darwin, he covered the 17711 km (11,000 miles) via such 
destinations as Karachi and Singapore, After this flight, the 
aircraft was placed on di 


‘Amy Johnson in her de Havilland 60 
that pictured below, set out for the sa 
Hinkler in an effort to equal his record 


wmed Jason, 
e destination as 'Bert 








Following this flight was Gapt. P. G. Taylor in his Lockheed 
Altair, called Lady Southern Cross (the aircraft pictured below) 
He was the first to fly between Australia and the United States, 
in October 1934, leaving from Brisbane and landing in 
California, He completed the trip on 4 November, after staging 
through Fiji and Hawaii, 

















‘AVIATION FacTFILe: HELICOPTERS 


BELL 


MobeEL 212/214/412 


@ Commercial transport @ Twin and single engines @ Military use 








he product of a contract between 
Bell Helicopters and the Canadian 
| government, the successful 

212/214/412 series began when the first 
twin-turbine development of the Model 
205 took to the air. The USAF took 79 
examples (as the UH-1N), and to date the 
series has been adopted by more than 40 
different military services and numerous 
other civil operators. Licence production 
around the world continues. 
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A Developed as a civil 
version of the UH-1N, the twin-turboshaft 

Model 212 has found military operators, too, and 
has been successfully followed by the more 
powerful single-engined Model 214. 























Bett MopeEL 212/214/412 


4 Airborne crane 
A Bell Model 214B 
of the Sultan of 
Oman’s Air Force 
demonstrates the 
type’s load capacity, 
lifting a disabled 
Skyvan. The 2148 
was a derivative of 
the 214A Isfahan 
developed for the 
Iranian armed forces 
in the early 1970s, 





Commercial > 
derivative 


The Bell 212 Twin AFire fighter 
Two-Twelve was For the fire- 
based upon the bombing role, the 
UH-1N, itself an Model 212 may 

improved version be fitted with high 


of the UH-1 Huey. ground-clearance 
skids to 
accommodate an 
under fuselage 
water tank. 





Alternative > 
undercarriage 

A version of the 

Model 412SP 

with wheeled landing 

gear is offered by 

Bell Textron, for 

operations from 

places where ground 

manoeuvrability 

is important. 































A Model 214’s single turbine 
The 214A is one of Bell's largest helicopters. It boasts a 
2185-kW (2930-hp.) turbine engine producing more 
power than the twin engines of the 212. 








FACTS AND FIGURES 


> The Model 212 was the first helicopter to > The US Marine Corps flies the VH-1N as a 
be certified by the FAA for single-pilot dedicated VIP transport; the US Navy's 
instrument-flying fixed-float operations. UH-1Ns of VXE-6 are for Antarctic flights. 


> Initial deliveries of the military 212 or » Iran's Bell 214s were operational in the 
UH-1N were made to the USAF in 1970. war with Iraq, flying alongside CH-47Cs. 


} Indonesia constructs the Model 412 under 
licence, as the NBell-412. 


> The Norwegian armed forces operate the 
412SP from portable landing pads. 


PROFILE 


Powerful cousins 
of the lroquois 


s part of one the world’s 
most successful series of 
helicopters, the first 


development of the basic Huey 
was the Model 212. As well as 
joint US-Canadian production, 


Isfahan. These examples saw 
action against Iraqi Model 2148 
gunships during the 1980s. 

Civil variations on the 
Model 214 theme include the 
214C for search and rescue and 


Below: The Canadian Armed Forces know the Model 
412HP as the CH-146 Griffon and use the aircraft as an 
assault transport, equipped with wire-cutting blades and 
night-vision goggles for the pilots. The Griffon flies 
alongside the CH-135 Twin Huey (Model 212). 

















Bett Mopbet 212/214/412 


Model 412SP 


Type: light utility helicopter 


Powerplant: one 1342-kW (1,800-hp.) Pratt & 
Whitney Canada PT6T-3B-1 Turbo Twin Pac 
turboshaft flat-rated at 1044 kW (1400-hp.) 


Maximum speed: 259 kr/h (161 m.p.h) 
Initial climb rate: 411 mm/min (1,950 f.p.m) 
Range: 695 km (432 mi, with max payload 
Service ceiling: 4970 m (16,306 ft) 





Hover ceiling: 2805 m (9,203 iin ground effect 


Weights: empty 2935 kg (6470 Ib.); maximum 
take-off 5397 kg (11,900 Ib.) 


Dimensions: 
main rotor diameter 
fuselage length 
height 

rotor disc area 










the original 212 was licence- 
built in Italy by Augusta, where 
it was also further developed 
Military variants of the 212 
are operated by Canada (as the 
CH-135 Twin Huey) and Sti 
Lanka (with infra-red reflecting 
paint and fuselage cannon), 


the 214B BigLifter 

The ultimate Huey is without 
doubt the Model 412, with a 
new four-bladed m: 
improved systems. First flying in 
1979, the 412 is available as the 
higher gross weight and fuel 
capacity 412SP and the 412HP 





in rotor and 





Above: Differing from the military 212 
in cabin furnishing and avionics, the 
14-seat commercial version is also 
known as the Twin Two-Twelve. 


14,02 m (46 ft.) 
12.92 m (42 ft. 4 in.) 
4,32 m (14 ft. 4 in.) 

154.4 m* (1,662 sq. ft.) 





ind 



















by 38 other nations. with improved transmission 

Following the 212 came the One of the latest Model 412 Fone ta wer theatre: ha The conventional tail boom and twin-bladed tail ACTION DATA 
Model 214, a privately-funded customers is the UK's Defence ‘AB.412 may be equipped with rotor unit confirm the Model 412'8 relationship to 
dedicated civil version of the Helicopter Flying School at optional infra-red emission-reduction the earlier UH-1 Iroquols/Mode! 204 series CRUISING SPEED 


devices on the exhaust pipes. An 
internal hoist is fitted if required, 


civilian Huey. Iran received 287 
of the type, known as the 


Shawbury which flies civilian: 
operated Griffon HT.Mk 1s 


The Model 212, whose heritage lies in the veteran UH-1 design, is 
not as quick as more sophisticated, aerodynamically refined aircraft 





Y 











sis ‘uch este 576, fhe Dauphin Howes feria une 
Each of tho fu foi tn pee Se ae a als 
PN ‘and composite construction, a (iat 200m (048 9.0 aa 
Though deserted ae a ehcle engine unt Glasstiore oper, tan 
the Pratt & Whitney Canada Turbo Twin Pac The AB.A12 cabin ha abrasion strip and Nomex SE TT GAG ih (ite wp. 
engine actually consists of two turbines energy-ebeorbing armour oneyeomb filer, The four L ) deel, 
protected seats for up bladed rotor is an identiying = 
proeced seats for upto 14 Badd to an enthing eregenr eo 


into mede 


LPOF24 


The key to the 
success and load: 
carrying abil of the 
212 series io its 
turbine powerplant, a 
(great improvement 
‘over that of the 
Model 204. Though a 
smaller design, the 
power of the Model 
212 compares well 
with its competitors, 


MAXIMUM WEIGHT 


The Model 212 has a higher gross weight than the largor, i 
somewhat under-powered SA 365C Dauphin 2. Its loaded weight 
Is also close to that of the Sikorsky S-76, but the Model 212 is a 
‘much more flexible design, capable of being adapted for a large 
‘number of military roles. 


tk 


‘$A 365¢ DAUPHIN 2 
‘3400 kg (7,496 tt.) 


i 


ey 





AB.412 


The AB prefix of this Lesotho Police Mobile Unit Air 
Wing aircraft, denotes an example built by Agusta 
in Italy. Lesotho Police fly a pair of AB.412s. Agusta 
call their military version of the 412 the Grifone. 


Short heavy-duty tubular landing skids allow for speedy 
high movement to and from the cabin, One or two 
side-mounted cannon may be fitted, as well as cable- 
cutters for battlefield operations, 





Model 212/214/412 military operators 


I SINGAPORE: No. 120 Squadron operates the Model 212 for [J IRAN: Before the 1979 revolution, Iran’s army took delivery of 
search and rescue. Based at Sembawang, this aircraft carries a 287 Bell Model 214As, known locally as Isfahans. As many as. 
nose-mounted weather radar to provide an all-weather capability, 180 were believed to remain in service in the late 1990s. 


r ssc 
| 


HB VENEZUELA: The Venezuelan air force flies two Model 412 
nullity missions. For shipboard and land-based anti-submarine 
warfare, the navy flies the Agusta AB.212. 




















8-76 SPIRIT 
5171 kg (11,400 it.) 
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AVIATION FacTFILe: HELICOPTERS 


BELL | Bet. OH-58 KiowA/TH-57 SEARANGER 


Y SeaRangers in training 
All TH-57As have been replaced by newer TH-57Bs 
and TH-57Cs equipped as instrument trainers. 


OH-58 Kiowa/TH-57 SEARANGER 


@ JetRanger military variants @ USAF and Navy service @ Exports 














A Dual-control TH-57A trainer 
Selected in January 1968, 40 Bell 206A JetRangers 
filled the Navy's rotary-wing trainer needs. 








A First blood 
The Kiowa was deployed to Vietnam from late 
summer 1969 and was used throughout the war, 
Though intended as an observation platform, it was 
in demand as a transport due to its size and agility. 








A Off-the-shelf service 
Numerous air forces operate civil off-the-shelf 
JetRangers for training purposes, including Brunei, 


<4 Down under Kiowas 

Commonwealth Aircraft Corporation assembled 44 
Model 206B-1 Kiowas (adding to 12 from Bell) for 
the Australian army and navy in the 1970s. 


























etRangers have been big sellers on civil 
markets throughout the Western world. 
The Model 206 has also found numerous 
military buyers, both in the U.S. and abroad. 





FACTS AND FIGURES 











5 4 > According to Bell, the OH-58 surpasses all > This helicopter traces its origins to a 

a ee pack ee eens yee others, even the UH-1 ‘Huey,’ as the military prototype, the OH-4A, which first 
7 Army's safest helicopter. flew in December 1962. 
service in Vietnam and has recently been > Canadian Armed Forces Kiowas are > Bell claims that military Model 206s have 
reordered as the TH-67 Creek, for primary a The cefenatd va the oy taba ted designated CH-136; trainers are CH-139s. flown over 17 million flight hours. 
wit een exploited in the military variants. These 

rptecy, sig trainer gine) Navy erauoys ule pegs by all three US perltaeglieelgey > The Royal Australian Navy nicknamed its > Army OH-58As, Cs and Ds were widely 
same craft for helicopter flight training as the ariety of training and offensive roles. Kiowas ‘Battle Budgies.’ used during the 1991 Gulf War. 


TH-57 SeaRanger. 
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PROFILE 


JetRangers 
in uniform 


hough not offered a 
production contract for a 
new observation and 


artillery spotting helicopter, Bell 
improved its OH-4 design, 





this design was to be selected 
by the Army as the OH-58 

Kiowa to augment the Hu 
OH-6 Cayuse that had won the 





original competition 

Early examples of the 2,200 
Kiowas built were sent 
immediately to the Vietnam War ; 
where they distinguished 







A total of 
beer 
tandard with a flat gla 
canopy to reduce glint, an 
upgraded T63 engine 
infrared (IR) su 


435 OH-58As have 






















impr 
aro often fitted above and 


below the forward fuselage 


themselves as agile transports 
able to go places the OH-6 
could not 

The Navy soon adopted the 
206, but in a different role 


developing the civil Model 206 the TH-57 SeaRanger pilot 
JetRanger. When, in 1968, the trainer, Almost 20 years later 
Army reopened the competition, — with the JetRanger still in civil 


production, the 
ordered still more 

$ TH-67 Creek trainers 
Exports to foreign air forces 
have been numerous 
many of these have been civil 


FLIR) and 





Army has 
this time as 


y Natt 








Signed to Arr 








U.S. Army observation helicopters 


Hl BELL OH-13 SIOUX: Famous for its exploits 
during the Korean War, Bell's Model 47 entered 
service in 1946, the first of many Bell types. 


HI HILLER OH-23 RAVEN: The first Ravens 
were air ambulances delivered to the Army in 
1950, the last OH-23s arrived in 1967. 





























Above: The U.S. Army has adopted 
the JetRanger as its New Training 
Helicopter (NTH) or TH-67 Creek. 


machines 
ire common unarmed roles, 
though Sweden and Chile use 
armed Model 206s for anti 
submarine work 


» upgraded with f 


nforcement 















Be.t OH-58 Kiowa/TH-57 SEARANGER 


Italian-built Agusta-Bell AB 206A 
JetRangers as Hkp 6As. These can 
carry a torpedo or depth charges. 


— 





Training and liaison 











OH-58A Kiowa 


Beginning in May 1969, the U.S. Army took delivery of 
2,200 OH-58As. Several hundred OH-58As and Cs 
have since been retired, 332 in 1995 alone. By 2000 as 

few as 300 are expected to remain in service. 











Whille the OH-5BA us 
A-700 tur 
JetRanger), the OH: 
13-KW (420-hp.) T63-A-70C 
ture of the Kiowa is an exp 
tail boorr 


18-KW (316-hp,) Allisor 
forivative of the 
IC introducec 




























Anui 1-58 
to OH-58D standar 
3 the look of the 








Kanok ft anc 

hind the 
ido " 
protection from other helicopters tank helicopt 
eldom fittec be {ask 








Il HUGHES OH-6 CAYUSE: Later to become 
‘a big seller as the civil Model 500, the OH-6 
Loach’ was awarded the first LOH contract. 


HB HILLER YOH-5: This turbine-engine LOH 
prototype was not put into production, but 
served as the basis for the civil FH-1100. 





Below: Sweden's navy operates seven 






























TH-57C SeaRanger 
Type: Dual-control advanced training and 
transport helicopter 


Powerplant: One 313-kW (420-hp,) Allison 250- 
C204 turboshatt engine flat-rated to 236-kKW 
(316 hp.) 


Cruising speed: 214 km/h (133 m.p.h) 


Rate of climb: 467 m/min (1,538 f.p.m.) at sea 
level 


Rang 
Service ceiling: Over 6096 m (20,000 ft) 


Weights: Empty 838 kg (1,648 Ib,); max takeoff 
1518 kg (3,348 Ib) 














145 km at 3048 m (625 mi. at 10,000 ft.) 



















Dimensions: 
Rotor diameter 
Fuselage length 
Height 

Rotor disc area 


10.16 m (33 ft. 4 in) 
9,5 m (31 ft. 2 In.) 
2.9 m (9 ft. 6 in.) 
81.9 m (B82 sq. ft) 





ACTION DATA 





;peed Is not a major cons 
peed of an aircraft like the Gi 
lead-in training for the more powerful and faster types he or she i 
ky to fh 


‘TW-570 SEARANGER 225 km/h (140 m.p. ‘i 





ation in training, but the higher top 
Student pilot useful 


















‘GAZELLE M3 300 km (1829.4). Des 
mi2r HoPUTE 
CLIMB RATE 
With 230 per cent more powerful engin fited Into an srrams 
nl 11 por cent heavo, the Gazole demonstrates a better cmt 
nathan the SeaRanger: The Mi-2 Is a much older design with a 
fonicanti nletor power-t-welght allo com 
tlsigne due to fs sumer engine and heavier ervere 

TH.57¢ SEARAMGER 





TW-57C SEARANGER 








‘B45 km (525 mu.) 

r 
training fights farther 

from te traning 

Tho Gazole’s 

Speed and GREERLEMT mk 3 
er climb rate are 968 HN G615 mi.) 
ots 





smaller 
aller 
aircraft tend to have a 
smaller fuel load and, 
thus shorter range. 





LITE 
f (494 mi) 
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AVIATION FACTFILE: HELICOPTERS 


BELL 


AH-1 HUEYCOBRA (Twin) 


@ The first ‘gunship’ @ Close support @ Precision anti-armour 








ell’s AH-1 HueyCobra was the 
B first true attack helicopter. 

Twenty-five years after bringing 
purpose-built gunships to Vietnam, 
upgraded versions are still deadly 
‘weapons, reaching out with guns and 
missiles to halt the enemy in its tracks. 
Today the twin-engined HueyCobra is 
flown by Marine pilots, elite warriors 
who use the AH-1's speed and power to 
fight and win, no matter what the odds. 
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A\In the front cockpit sits the HueyCobra gunner. 
At his disposal is a fearsome array of guns and 
missiles which he can bring to bear with 
frightening rapidity. 


PHOTO FILE 













A Minigun 
Early HueyCobras carried the 
Minigun, a six-barrelled machine- 
gun which fired at rates of up to 
100 rounds per second. Today 
the slower but harder-hitting 
M197 20-mm cannon is fitted. 

















A In the weeds 
Like its serpentine namesake, 
the HueyCobra is designed to 
fight down among the trees 

and bushes, where it can lurk 
undetected until it is time to 

rear up and strike. 


“4 Riding ‘shotgun’ 
As well as taking out 
enemy tanks, the 
HueyCobra is 
charged with the vital 
task of escorting 
assault helicopters. 
These US Army helos 
are seen on exercise 
in Egypt during 1982. 








Y Rapid turnaround 
When it is out of missiles, the HueyCobra can be 
re-armed in minutes by a well-drilled ground team. 
The TOW missiles are pre-packed in their launch 
tubes and are strapped straight on to the helicopter. 





A SuperCobra 
Derived from a project to supply the Shah of Iran 
with an upgraded version of the AH-1T, the 
SuperCobra prototype with its twin T-700 engines 
served as the basis for the development of the 
current Marine Corps AH-1W. 





























FACTS AND FIGURES 


> The AH-1 first flew on 7 September 1965; > The HueyCobra's stub wing provides 
new HueyCobras are produced today. ‘some of the lift which keeps it in the air. 


> Building a HueyCobra requires 38,500 > HueyCobra pilots use night vision goggles 
hours of factory-worker time. and electronic sensors to fight in 
> In Operation Desert Storm, four Marine darkness 'and bad weather. 


squadrons flew 1,000 missions, including > The AH-1W ‘Whiskey Cobra’s’ cannon 
‘one which destroyed 60 tanks. fires a depleted uranium shell. 


Beit AH-1 HueyCosra (Twin) 
PROFILE 


Strike like 
a snake 









Helicopter killer - the HueyCobra can 
carry the Sidewinder missile on its stub 
pylons to shoot down other helicopters. 


AH-1W SuperCobra 
Type: two-seat attack helicopter 


Powerplant: two General Electric T-700 
turboshafts, each rated at 1212-kW (1,625-hp.) 


Maximum speed: 352 km/h (219 m.p.h.) 
‘or use against 
oft’ targets such Range: 590 km (367 mi.) 
as troops and 
fies, Wa cobra Hover ceiling: 4495 m (14,747 ft) 


carries seven-round Weights: empty 4627 kg (10,200 Ib); loaded 


he AH-1 HueyCobra New, hard-hitting Cobras are 

eyolved from the famous —_at work today. The US Army 

Bell UH-1 Huey. When the — introduced TOW missiles to 
AH-1G model arrived in Vietnam fight tanks. The Marines went a 











it became the first rotoreraft step further with the laser- bra = onthe 6690 kg (14,749 Ib.) 

esigned spe y to guided Hellfire missile, fire > Army's newer Apac hub pyione, 
designed specifically to carry guided Hellfire missile, fired as the Army's newer Apachi Aeaanaat one thd on 
arms to enter combat, With the from many kilometres away to which came along years lat undernose turret and four underwing 























helicopter’s miraculous ability to _ kill a tank with pinpoint The ‘Whiskey Cobra’ excels at hardpoints for guided anti-armour or air-to-air 
leap in and out of tight places, accuracy amphibious warfare, flying fror missiles, Minigun pods, or unguided high 
and with a deadly powerhouse Today, Marines use the ship decks or from land. Pilots of explosive rockets 
of weapons hanging under its AH-1W ‘Whiskey Cobra’, a this thin, graceful ship praise its Dimensions: 
stub wings, the HueyCobra is the — warrior for the hi-tech battlefield: nimble flying qualities and its rotor diameter 14.63 m (48 ft) 
infantryman’s best friend as formidable in many situations flexibility and fighting prowess fuselage length 19.87 m (45 ft. 6 in.) 
height 4.11 m (13 ft. 6 in) 
rotor disc area 168,11 m* (1,809 sq. ft.) 
AH-1W SuperCosra The sub pons provide not ony 
‘Spearheading the Marine assault is the AH-1W, sweeping abuse at nemineure. ' 
ahead of the ground troops to root out enemy armour and wings, providing valuable extra it Us Ae 
artilery before they cen do any demege, when the Cobra is in forward flight. Py a aL 


honeycomb with a 
stainless stool skin 
and leading edge. 









Above and below the pilot's Cobras have been powered 






















The two-man orew works as a team, The plot cockpit are special blades which by avarly of engines over Bal dosigne the Cobra 
isn tho roar cockpit, sting high up 80 Ne can Gut cables. Such obstructions ave the yoos. Marine arcrat botoro the days of modern 
{ela good around view over tha hoad of tho avery real dangor atthe alttudes 4 goneraly hava two engines, omposit materials, ts 
gunner inthe front seat, The gunner hi at which Cobras normaly work. Sig 2s an added safety factor structure is conventional 


commanding view of the battlefield, and has 
night vision sights to help him fire the 
weapons, 


for long over-water with a semismonocoque 
operations, aluminium skin, 













Under the AH-1W's chin is a 
General Electric turret which 
houses the deadly 20-mm M197 
cannon. This weapon has thre 
barrels, and can fire at a rate of 
675 rounds per minute, 
although each burst is lited to 
Just 16 rounds. The turret can ENS 
swing through 110° elther side Marine Cobras fly in a bewildering variety of colour schemes, ecoube of SE Unigle abWtles,ficoptera do not read vinerabie 
of the nose. Usually applied according to the type of terrain to be encountered. | fixed bases. Operating from hides very close tothe battle area, they 
This strange sand-and-grey scheme was applied for the Gulf War. |] can get into action very quickly, and thar lack of range when 
carrying afl oad of fue, troops and weapons is no handicap, 











COMBAT DATA 







TRACKING: On the back of the missile are small 
flares which allow the gunner to follow its progress. 
He keeps the sight centred on target, and the 
‘missile is automatically guided to the point of aim. 


eed 
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Aviation Factrite: HELICOPTERS 






Sa: UHAN incu: 


BELL (UH- IN IROQUOIS 


BELL 


UH-1N IROQUOIS 


@ Civil/military utility helicopter © Twin-engine reliability 


























A VIP transport 

One of several USAF staff 
transport UH-1Ns over 
Washington D.C. 














A Oil exploration support 

With flotation gear fitted to the 
fuselage and weather radar in the 
nose, this 212 is used in support 
of oil rig operations, 


Twin-engine security > 

For the Marine Corps, which 
routinely operates its UH-1Ns 
from amphibious assault vessels, 
the extra safety of two engines is 
a major asset. 









¥ inconspicuous Hueys 
Operators paint their UH-1Ns according to their 
role; camouflage implies use near a battlefield. 








Twin Huey to the rescue > 
Search and rescue is often an important role for 
any helicopter, the UH-1N being no exception. 



































he most widely produced helicopter in 
the Western world, the single-engine Bell 
‘Huey’ won eternal fame in the Vietnam 

War. An extensive development programme 


FACTS AND FIGURES 


> In 1972, a UH-1N dropped a parachutist > The USAF's crack 1st Special Operations 
produced the more powerful UH-1H, from which over McMurdo Sound, Antarctica for a Wing in Florida is one of the main users of 
came the ‘November’ model with extended record jump of 6247 m (20,497 ft.). the UH-1N. 

range and greater safety of twin engines. Its A The original > The ‘Huey’ nickname comes from the > UH-1Ns are often fitted with door-mounted 
load carrying capacity was also increased and, _Sigle-engine versions of the Huey original U.S. Army HU-1 designation. machine guns for protection. 

like its pred the UH-1N bought by 22came famous as rugged troop carriers in 

ike its predecessors, the UH-1N was bought By Vietnam. Troop transport continues to be a > The US Navy unit VXE-6 operates about > The original Huey, a Bell 204, flew for the 
US and foreign armed forces. major role of the UH-1N for many operators. six bright-red UH-1Ns in the Antarctic. first time in 1956. 
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PROFILE 


Twin-engine 
Huey 


eginning life as the Bell 
Model 212, the UH-1N 
benefitted from an 


agreement between the US I 
manufacturer and United 
Aircraft of Canada to supply 
license-built Pratt & Whitney 
engines for a more powerful 
model of the UH-1H transport 
helicopter. Twin engines for 
greater reliability gave the 
212/UH-IN wider customer 
appeal, Bell aiming to attract 
both military and civil orders 
Fitted with the PT6T-3 ‘Turbo 
Twin-Pac’ (T400), the first 
production Model 212 made its 





In recent years the flight 
deck crew of two 
aboard HH-1Ns have 
benefitted from updated 
communications and 
avionics and Doppler 
navigation equipment. 


Perspex windows in the 
lower nose and above 
their seats provide the 

N with good all 
round visibility 


Bell 212/UH-1N variants 


I AcusTA-BELL AB 212ASW: Equipped with a large search 
radar above the cabin, sonar, anti-shipping missiles and homing 
torpedoes, this Italian-built 212 is one of 60 purchased by the 
Italian navy, Other operators include Greece, Spain and Turkey. 


maiden flight in April 1969 and 
the first machine for the 
Canadian Armed Forces was 
nded over in May 1971. As 
the CUH-IN (later CH-135 Twin 
Huey) the new type was 
operated on liaison, utility and 
rescue sorties, the typical variety 
of duties for which the ‘Huey 
became internationally famous. 
UH-INs were subsequently 
ordered by the US Army, Air 
Force, Navy and Marines, all of 
which appreciated the 
additional capability available 
from the Bell twin. 
ind Marines particularly liked 


‘An optional external cargo hook has an 
underslung load capacity of 1814 kg (4,000 Ib.) 















Above: Most USMC UH-1Ns fulfil 
a light attack/forward air control 
role with AH-1 Sea Cobra and 
Super Cobra attack helicopters. 


the extra safety afforded by two 
engines, especially important 
over long open stretches of 
water 

Italian company Agusta, 
which license-built the earlier 
Hueys, also produced 212s and 
developed an anti-submarine 
and anti-shipping version for 
the Italian navy and for export 


The Navy 





The t 





in PTET (T400) engines 


power a combining gearbox so 


that in the event of 
falling, the other wil stil 
power t 


ne engine 


When fitted, optional 
flotation gear is attached 
to the landing skids of 
the UH-1N and inflates 
automatically if the 
aircraft ditches, 





IB VH-1N: Purchased originally as a UH-1N and later converted 
by the US Marine Corps, this aircraft was outfitted as a luxurious 
VIP transport with extra communications equipment. One other 
was similarly converted and six purchased new as VH-1Ns. 





| 























vide 
drive the rotor blades, 


of 73 ordered was delivered on 
2 October, 1970. 


Below: Many of the UH-1Ns in USAF 
service, like this one, are employed 
on staff transport tasks. The first 


Beit UH-1N Iroquois 
















































ACTION D. 


ATA 





High-visibilty ‘day glo’ paint is 
and nose of the HH-1N to aid cor 


4 on the tall 
spiculty, 





















Some US Navy 
HH-1Ns have been 
fitted with composite 
main rotor blade 
which are 
interchangeable and 
non-folding 












One of a batch of UH-1Ns purchased by the US 
Navy and converted to HH-1N standard, this 
example is a rescue machine based at Naval Air 
Station Agana, Guam. The HH-1N is the standard 

Navy local base rescue helicopter. 


Hl TWIN TWO- TWELVE: Several air forces use the civil 212 in 
the transport role, an example being that of Peru. The civil 
version first received FAA certification in October 1970. Other 
South American users include Argentina, Chile and Ecuador. 





i, 


———=——— 
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With its twin-engines, the more powerful UH-1N out performs its 
forerunner the UH-1C, The increased speed of the UH-1N is useful 
when flying troops into a combat zone helping to reduce the time 
In the danger area, The Puma can carry a bigger load but is slower 
‘and larger than the UH-1 making it more vulnerable. 


‘UN-N IROQUOIS 


pe 
eer | 








RATE OF CLIMB 





8 the UH=1N 
basically a twi 
version of the 





in-ongine 
‘earior 


single-engine Huey 


utlising a simi 


larly sized 


airframe, the extra 


power means 
Improved clink 
Well as improv 





‘much 
b rate as 
ed agi 


NAN 


While the Puma Is more 


powerful it 





‘considerably larger and 


heavier and the 


has a lower power-to: 
weight ratio. = 0. 


weretore 


TROOP LOAD 


‘Once again, the size of the Puma allows it to hold a larger 
‘complement of troops. The UH-1C was the military version of the 
Criginal Bell 204, which had a smaller fuselage than the later 205 
(UH-1D and H), on which the 212 was based. It therefore has & 


smaller load caf 


RRARARARARAARAR ates 


pacity. 


RRARARA A asa 


RAARAI A aie 


‘UH-1C mmOQUOIS. 


257 km (160 m, 


2309's) 


)—ae 





unt 


10 passengers 


T passengers 


15 passengers 
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Aviation Factrite: HELICOPTERS 


BELL 


2 2 2 POLICE PATROL 





@ Police patroller @ Major event surveillance @ Quick-reaction transport 











ased at Lippitts Hill in Essex, the 
Metropolitan Police Air Support Unit 

found the Bell 222 to be an ideal crime- 
busting helicopter. Powerful twin engines and 
stable flight characteristics, as well as good 
speed, are vital when tracking criminals. The 
pilots who fly the regular patrols over 
London’s streets are actually employed by 
Bristow Helicopters and have extensive 
experience. Whether flying by day or night, the 
Bell 222 proved to be an invaluable asset in 
the fight against crime. 
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A The crews of the Metropolitan 
Police enjoy some of the most varied 

flying available today. Operating over a 
large city calls for quick-thinking, good 
teamwork and accurate flying. 








BELL 222 pouice patroL 


4 Low level over London 

Although London's police helicopters sometimes 
fly very low, for example during a chase, they 
normally operate at around 300 metres (1,000 ft.) 
to avoid noise nuisance and for safety reasons. 
Accurate navigation and meticulous attention to air 
traffic control procedures are vital as the local area 
contains approach lanes for Heathrow airport. 





















’ 

















A Speed trapper > 
Using timing marks painted 
on the motorways, a Bell 
crew can instantly work out 
the precise speed of a car 
and arrange a roadblock. 








4 Police pilot | 
Police helicopter pilots 
are actually employed by 
the Bristow company. 
Usually ex-military, they 
are trained in firearms 
and the use of the heli- 
tele and thermal-imaging 
systems. Conversion 

to the Bell 222 was 
undertaken in the USA. 


The heli-tele system enclosed in the ball 
on the starboard side provides a close-in 
view of an incident. The infra-red camera 
on the port side allows the capability to 
be maintained at night. 











FACTS AND FIGURES 


> The first Scotland Yard aerial unit used an > The Air Support Unit started flying the 
airship to observe the crowds at the 1923 Bell 222 in 1980. 


ere > The helicopters carry Nitesun 


searchlights, stabilised heli-tele TV 
cameras and infra-red cameras. 


> Just before the war, the Metropolitan 
Police were using Cierva autogyros. 


> In the 1970s police helicopters only 
carried an observer and a radio. 


> The ‘Met’ always has one helicopter 
airborne over London in daylight hours. 





London police force’s 
eye in the sky 


ondon’s famous 
Metropolitan Police 
have been using aircraft 


for observation since 1923. 
In those days they used an 





airship, but modern equipment 
has included the more 
sophisticated Twin Squirrel and 
Bell 222 helicopters equipped 
with advanced sensors and 
communications systems. 

The pilot of the police 
helicopter works in conjunction 
with two specialised observers. 
‘Obs 1' sits beside the pilot and 
interprets the incoming, police 














The 222 rotor consists of a 
stainless-steel ‘D' spar, with a 
honeycomb core behind it 

Svered in a glass-fibre skir 

The Bell 222 retains its passenger-canying 
apacity, and Is sometimes used to ferry 
special firearms teams to major incidents 
The cockpit of the 22: 

fully equipped fc 

instrument flying, although 
‘most of the work is carried 

ut under Visual Flight 

Rules conditions, 


The nose fairing hinges 
to one side for access 


to the weather radar. 


messages before guiding him to 
the location. ‘Obs 2’, who is 
positioned behind the pilot in 
the passenger cabin, locates 
and follows the target and is 
responsible for co-ordinating 
the operation with ground 
units, Through a large window 
he observes the scene below 
using an array of equipment 
This includes gyrostabalised 
binoculars as well as infra-red 
thermal-imaging and 

mera systems. 
ions he 





conventional ¢ 





During night oper 
is also responsible for 














The rear fuselage ar 
contains baggage 
and a fuel tank. 











The Bell 222 is an excellent choice 
for a police helicopter, having 
twin-engined clearance for work 
over crowded cities, and enough 
capacity to carry dog teams or 
special firearms officers if needed. 


missing persons with the infra-red system to covering 


this work involves diverting from routine patrols. 
operating the powerful Nitesun 


searchlight. This combination Bell helicopters h 


ve traditionally been 





equipped with twin-bladed rotors. 
of personnel and equipment 

makes the Bell 222 a highly = 
effective crime-fighting > 


machine. 








Police Bell 22: 
by a pair of Lycoming 
LTS101-750C-1 turboshatts, 


are powered 





The tailplane is a fixed 
A steerable Nitesun searchlight is fitted int with a built-in slot, 
to the rear fuselage. This can be with fixad endplates, 

focused to cover a wide or narrow area, 


Bett 222A ‘G-METC’ 


The Metropolitan Police Air Support Unit operated a pair of 
Bell 222s, with the serials G-METB and G-METC, and a 
leased Eurocopter Ecureuil. The unit is based at Lippitts Hill, 
near Loughton, on London's eastern edge. 











Assignments are numerous and range from searching for 


convoys transporting important criminals to court. Most of 





The long arm of the law 


I suspicious BEHAVIOUR: Two youths 
have been seen breaking into cars. A report to 
the police brings the Bell 222 to the scene, 
which quickly locates a pair of suspects. 


I GROUND UNITS CALLED: As the suspects 
take a shortcut through an industrial estate, the 
helicopter directs ground-based police units to 
cut them off. 


Il POLICE MOVE IN: The youths are 
approached and questioned by officers, while 
the helicopter remains in a surveillance position 
in case the suspects flee, 


Il AN ARREST IS MADE: The suspects are 
found to be carrying goods which may have 
been stolen. There are now sufficient grounds 
for holding them, and they are arrested. 








BELL 222 - POLICE PATROL 





‘Type: police patrol helicopter 


Powerplant: two 462-kW (620-hp,) Lycoming 
LTS101-750C-1 turboshafts 


Maximum speed: 250 krr/h (155 m.p.h.) 


Range: 523 km (325 mi.) or 2 hours 30 minutes’ 
endurance at economical cruising speed 


Service ceiling: 6100 m (20,000 ft.) 


Weights: empty 2204 kg (4,850 Ib); loaded 
3560 kg (7,832 Ib.) 


Accommodation: two pilots, two observers or 
up to six passengers. Observers are equipped 
with searchlight, stabilised TV camera, infra-red, 
thermal maging and video cameras 

















Dimensions: rotor diameter 
fuselage length 10.98 m (36 ft) 
height 3.51 m (12 ft) 
rotor disc area 115.29 m* (1,240 sq, ft.) 


12.12 m (40 ft) 


ACTION DATA 


Athough helicopters are not a 
‘til considerably quicker than 
Ina city, A Boll 2: 

Incident anywher 











fast as fixed-wing alror 
ny land-based transpor 
‘on patrol over central London ean 
in the the metropolis in minutes, 


they are 











moet 222 250 km (155m...) Yes 
‘S360 ECUREUIL 230 km/h (143 m.9.4,) ll 
80 105 240 cmv (149 ,p.4) hil 


ENDURANCE 


Excellent though the Boll 222 Is for most patrot duties, ite a 
larger and heavier helicopter than other types in use by police 
{forces around the world, Because of this, it uses more fuel and 
‘heeds to land for replenishment more n otherwise less. 
‘capable machines. 











© 
2 
€ 
one 222 As 350 ECUREU, 0 105. 

2 hours 30 minutes ‘hours ‘hours 30 minutes 
CAPACITY 
‘though the Bel 
222% maintaskis Move 222 
to patrol, itcanbe ‘pilot and 7 passengers 
reseed into duty 
fs a transport. The 
hekcoptors aro | 
especialy useful 
{or special duty 
Units, such as PU/C 0) () ssas0ecuncun 
heaviy-armed anti- 1) |) pita passengers 


terrorist teams, who 
ccan reach any 

‘major incidents Bis 
with the minimum LL 
of delay 


PU) soos 


fT 


4 passengers 





Ra 


AVIATION FACTFILE: HELICOPTERS 


BELL 


222/230 


@ Twin-engined light helicopter @ Fifteen years of service @ Exports 











ringing real elegance to the everyday job 
of carrying people and cargo, the Bell 
222 and 230 are considered by many 


to be the best-looking helicopters on the 
market. The Bell 222 was launched in 1974, 


first flew in 1976 as a private venture, and was A Bell 222s have been produced for 

enthusiastically by helicopter operators around customers worldwide and the later 

the world. Since it was first delivered in 1980, 220'and 430 have continued this 

the 222 h: d lar i I fi success. In 1992 production of the 
6 222 hes proved popular In roles from 230 and 430 models was switched to 

executive transport to ambulance. a new factory at Mirabel, Quebec. 
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BELL 222/230 



























YY Model 430 

Bell's 430 is a nine-seat version 
of the 230 with two 605-kW 
(810-hp.) Allison engines. 




































] AHelikopter Service 222B 
This Norwegian-registered 222 flew with 
Helikopter Service AS of Oslo. The 222B and 
222B Executive variants were the original 
models with a hydraulically retracted wheeled| 
undercarriage. 








Y Fenestron trials 
This 222 was fitted with a shrouded tail 

rotor, or fenestron, as used on a number 
of European designs, 







4 Chilean SAR helicopter 
In 1993 this modified 230 was leased 

to the Chilean navy. Modifications for 
the search-and-rescue role included a 
nose-mounted Honeywell radar, Nitesun 
searchlight, thermal imager and hoist. 
GPS navigation was also installed, 

as were extra fuel tanks. 











FACTS AND FIGURES 
> For offshore operations, the 222 can carry >> In January 1980 the offshore oil-drilling 


@ water-activated emergency flotation company Petroleum Helicopters became 
system and auxiliary fuel tanks. the first user of the Bell 222, 

> The first prototype Bell 222 made its > As of January 1997 Bell 222s were 
maiden flight on 13 August 1976. operating in at least 11 countries. 

> A 222 delivered in January 1981 was > The 430, a stretched version of the 230 
the 25,000th helicopter built by Bell. with a four-bladed rotor, flew in 1994. 


PROFILE 







he 222 was the first 
commercial light twin- 
engined helicopter built 


in the USA. Its successor, the 





Canada, which is now the 

centre for Bell’s civil production 
When the 222 first appeared 

Bell was one of the most 

experienced helicopter 

manufacturers in the world, 















profited from this experience. 
The result was a clean, sleek 
aircraft with retractable landing 





The standard aocormodation available in the 2 


America’s first light 
twin helicopter 


gear and provision for a 
number of passenger and 
cargo configurations 


230, was manufactured in 222 even under IFR (instrument 
flight rules) conditions, although 
on difficult or long-range 
missions most companies 
prefer to use two pilots. 

So far, the bulk of sales has 
been to the civil market, but the 


and the new helicopter 222 and 230 have demonstrated 





great potential for military use. 
A naval patrol version, with light 
armam 


222UT wr 


The skid-equipped 222UT (Utility Twin) is widely used 
in the air ambulance role. N77UT carries the livery 
of the University of Tennessee Research Center 
and Hospital, Knoxville, Tennessee. 


A single pilot can fly the 


nt, has been proposed 





and 230 are fit 
stainle 
body and fibre-glass skin, 





QUT 


{s one pilot and six to eight passengers, An optional 


high-density layout in the 222B allows for up t 
passengers. There Is room in both models for 


ft,) of baggage aft of the c 





1,05 mm? (87-cu 





[Hl 2008-3 JETRANGER III: First flown in 1966, 
the top-selling JetRanger is still in production. 
NTH is the US Army's trainer version, 





-up 
Il 2061-4 LONGRANGER: Agusta in Italy 


continues to produce this ‘stretched’ seven- 
‘seat version of the JetRanger, 


and a variant for the search-and: 
rescue role has been employed 
by the Chile: 
duties remain the most common, 
however 
transport and aeromedical and 
police operations, Succeeded by 
the 430, Model 230 production 
ended in 1995, after 38 had 
been built 


more modern and updated c 
ur-bladed main rotors, the 1970s-clet 

4 with a two-bladed rotor. Thi 

8 steel spar and leading edge with a Nomex 
























n navy, Civil 


and include executive 


signs (ike the 430) 
gned 222 







ane of the mc 





Those aircr 
Pbeaep 
stowed in sponsons on t 
equie be 
wheels and retain spor 














the JetRanger. It first flew in 1994, 





Whill the 222 was fitted with two AVCO Lycoming (later 
Textron Lycoming) LTS 101 engines, the 
the option of Allison 250-G turboshafts. The latter has been 


other types, including the Bell 206 JetRanger and Hughes 
(later McDonnell Douglas) 500, 


fitted with whee 
orward-retracting units. The rear wheels are 





3ns, as these contain fuel tanks. 


Hl 407: A development of the 206, the 407 is 
a Single-engined helicopter intended to replace 


Left: The 230 is 


distinguished from 

the 222 by its revised 
engine air intakes and 
repositioned exhausts. 


BELL 222/230 






































12.80 m (42 ft) 
12.97 m (42 ft. 6 in.) 
3.66 m (12 ft) 













Above: The 2226 Executive, fitted with retractable 
Wheeled landing gear, has become a favourite with 
companies as a luxury transport. 


Both the 222 and 230 have a two-bladed tail rotor. The 230 
and skid-equipped 222s have a curved bar at the rear of the 
tail boom to protect the tail rotor {fom ground strikes, 









0 is offered with 








sesstul turboshafts and is fitted to many 





id landing gear have 





outside rear of the cabin, Skid 
ited with ground handling 


Hl 412; Announced in 1978, this development 
of the 212 has a four-bladed main rotor. The 
412 is also builtin Indonesia and Italy, 































128.71 m’ (1,385 sq. ft) 






ACTION DATA 


MAXIMUM SPEED 


‘Atop speed of around 270 km/h (167 m.p.h,) is typical of turbine: 
powered, light commercial helicopters, The popularity of these 
Machines with executive users and air ambulance operators is de 
to their speed performance and the adaptabiity of thelr airframes, 


270 kav (167 m.p.h, 












‘urocoptor-Kawasaki BKK 117 has a superior rate of climb 
to the similarly sized Bell 222. The S-76 Mk Ils a much heavier 
machine, but has more powerful engines and, consequently 

1 greater lifting capacity 








PASSENGER LOAD 


The larger 8-76 Mk Il carries a greater passenger load, although 
the Bell 222 can be configurad for up to nine passengers in a high: 
density layout. Al three types have been used in the air ambulance 
role, equipped to carry stretchers and medical equipment, 


$-76 Mk 10 











AVIATION FACTFILE: HELICOPTERS. 


BELL 


214ST 








@ Oil rig support @ Military transport @ Gulf War gunship 





riginally intended as a military 
transport for Iran, the Bell 214ST 
contract was put in jeopardy with 
the advent of the Islamic revolution in 1979. 
Only 100 of these helicopters were built. 
Although the majority found military 
customers in utility and support roles, a few 
ended up in oil rig support. Since then, the 
14ST has been replaced by more modern 
Bell designs and the type is now a rare sight. 






A Often working 
alongside other Bell designs, a handful of 
Bell 214STs were used by British Caledonian 
helicopters in the North Sea, transporting 
oil rig workers. 





PHOTO FILE 


Bet. 214ST 


‘Huey’ heritage > 
Despite the extensive modifications from the standard Bell 214, the 
214ST still has a large twin-blade rotor and twin-blade tail rotor. 

















A Desert colours 
Eventually, the 214ST arrived in the 

Middle East as a gunship, albeit in the 
hands of Iran's enemy, Iraq. 


A Thai navy 
Thailand's navy operates five 214STs, and the air 
| force and army operate two each. 


Civil colours 
Painted a distinctive colour, this experimental Bell 
214ST carried out testing flights to oil rigs. 





























AHigh capacity 
The long stretched cabin of the 214 
allowed it to carry 18 passengers on 
three long bench seats, 
















FACTS AND 


> Originally, ST stood for Stretched Twin, but 
was subsequently changed to mean Super 
Transport. 

> Oman, Peru und Venezuela all operate 
three Bell 214STs. 


> Between 1987 and 1988, Iraq bought 45 
Bell 214STs and used them in combat. 


FIGURES 


> The original requirement for Iran was 
improved hot-and-high performance over 
the older Bell 214. 


> The composite rotor blades of the 214ST 
are wider than the standard Bell 214. 


> The last of the 100 214STs was prodiced in 
1990; the first was built in 1980. 


Beit 214ST 
PROFILE 


Biggest of the 
Bell twins 








































Left: The North Sea is home to a wide 4st 
variety of helicopters, including Chinooks, a 
Bell 212s, Pumas and Super Pumas, MBB Type: medium utility helicopter 


105s, Sikorsky S-61s and a few 214STs. Pena Oe Cheutediccrra 
irboshafts rated at 1212 kW (1,625 hy h 
Below: Examples of the 214ST with ERC a erate at W (1,625 hp.) eacl 





n the 1970s, the Imperial nation’s Islamic revolution wheeled undercarriage are extremely Max cruise speed: 259 km/h (161 m.p.h) 
Iranian armed forces were occurred in 1979, Bell continued rare, but some were sold to China. Hover ceiling: 1950 m (6,400 ft) 
shopping for new equipment, development, and began 

with a great deal of money production in November of that pitfall raee C45. 1TTES Ces Be 




















Impressed by the United States year, hoping for sales to civilian Combat radius: 858 km (630 mi.) with standard 

Air Cavalry’s performance in operators as well as other fuel 

Vietnam, the air force ordered an military users alongside Soviet-built Mi-24s Ferry range: 1019 km (630 mi.) 

upgraded Bell 214 Luckily for Bell, the 2148 A few were sold to civil Westie caer acs 1B cated ase 
Bell proposed a substantially was a success, and despite a operators, especially for oil rig ig (17,465 Ib) 

improved machine, the 214ST modest production run, it was support where the type's single: 

with increased capacity and popular with users. Ironically engine flight capability was Dimensions: 

! Rotor diameter 15.85 m (52 tt) 
power, twin engines and vastly the largest single user was Iran's paramount, In 1982 the FAA ioe pny 
improved hot-and-high mortal enemy in the 1980s, Iraq, approved an upgrade capacity to 214ST Helnt aeamusn.10in) 
performance, The project, worth — which took 45 aircraft in 1987 18 passengers to enhance the Wing area 197.29 mv (2,123 sq, ft) 
$575 million to Bell, was and recconfigured them as appeal of the 2148T to civil The Fuerza Aérea Venezolana operated three Bell 
suddenly cancelled when the gunships and operated them users; it has had limited sales. 214STs in the communications role, serving with 

, : 42 Escuadron, Venezuela also operates the Bell ACTION DATA 
al ness ev Tosor suspsnaion vate knoiun es Nod Metis nodal alspeneton 212 and Bell 412 in the VIP transport role. 


TAKE-OFF WEIGHT 


The demand for a larger helicopter was not lost on Bell and 
development of the proven 212 was undertaken. The resulting Bell 
214 ST differed litte in comparison to the earlier models, but 
Offered a take-off weigt that was significantly greater 





for the rotors. The nodal beam reqires no lubrication. The avanced rotor blade: 
have a glass-fibre 






























Pilot and co-pilot have full controls, Both The man taraieson has acne un-ty Se a 

crew doors are jettisonable. Avionics can , capabilty, , ne aircraft can stil operate safely in I 

include radar, VEF navigation system, ADF he een of es of Mbrcant. The wn turbos a 

DME and nav couping engines are coupled through a combiner = sat, 
a gearbox. Single-engine operation is also possible a ast, (1,176 








FUEL CAPACITY 


Intended to 
‘operate over 
siretches of ocean 
with various 
petroleum 





The tall rotor is a conventional design 


with steel leading edge, honeycomb | companies, the 
ore and glass-fibre traling edge. The | fue! capacity of 
electronically controlled elevator the 214ST is of 

‘Additional baggage can be stored behind the . 
“nese minimizes trim changes with vita importance. 





passenger compartment. The seats can be removed 
Emergency flotation gear can be to provide additional cargo space. A special roll-over 
undercarriage. Pop-out life rafts can be installed in the protection ring is installed in the fuselage structure, 
fairing under the rotor mast. 


‘Although equal to 
tho 212, the twin: 
engine design of 
the 2148T 
improves satety 


Bell rotorcraft | SPEED | 


Despite the increase in weight due to the larger cabin area 
HI BELL 206 JETRANGER: The standard by (MJ BELL 212: Based on the ‘Huey’, the 212 is BELL 222: Competing against the Agusta 109 J BELL/BOEING V-22: Due to enter service and addtional engine, the erlaing speed ls equal to the 
which light civil turbine helicopters are judged, _a twin-engine design. it has proven popular with and S-76 Spirit, the Bell 222 was itself further with the US Marine Corps, the V-22 was earlier and lighter Bell 212. Developments inthe helicopter 
the 216 is still an extremely popular helicopter. civil and military users. ‘developed into the Bell 230. 


alternations of power or centre of 
gravity, and improves stability, 


















developed from Bell's XV-15 prototype. series have enabled Bell to mest the increasing demands of 


the civilian helicopter market 


8 259 km (161.9) “as 
2st 259 kmh (161 m.p.h.) gis, 
BE 000) ae 
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Aviation FactFiLe: HELICOPTERS 


BELL 


OH-58D Kiowa 


@ Two-seat armed scout helicopter @ Special mast-mounted sight 

















ell’s OH-58D Kiowa Warrior combines a 
proven design, increased power and hi- 
tech equipment in its important role as 
the US Army’s main battlefield scout. The 
Kiowa Warrior goes into combat in careful co- 
ordination with ground commanders and 
heavier helicopters like the Apache. The OH- 
58D's main duty is to reconnoitre the enemy 
and pinpoint his forces, although it can also 
carry guns, rockets and guided missiles. 


unarmed helicopter. in 1987, however, 
when Iran began to threaten ships in the 
Persian Gulf, armed Kiowas were used to 
protect oil tankers against gunboat attacks. 
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ee 
Bet. OH-58D Kiowa 














A Mast-mounted sight 
The MMS is mounted on a 


ae % 
| s 
es non-vibrational bearing. It 
can swivel through 360° 


| E and tilt up or down 30° 























4 Modern ‘glass’ cockpit 
The OH-58D has a state-of- 

| the-art cockpit with large 
multi-function displays (MFDs) 
for aircraft systems, 
navigation and targeting data. 


A Dual-role scout 

The OH-58D Kiowa Warrior 
has two main roles: as a scout 
helicopter for the army's land 


and airborne forces and, when . The MFDs are designed to be 
required, as an armed attacker aa ls gies 15l| used at night when the crew 
in its own right. | ve wear night-vision goggles. 

* These were not used in the 


YW Naval support 
The 4th Squadron, 17th 


Gulf War because of smoke 
| from burning oil wells. 


Cavalry, US Army, is trained | 
to operate from US Navy 

vessels if necessary. OH-58D 
operations were mounted at 
sea during the 1991 Gulf War. | 














A Hellfire anti-tank missile launch 

The MMS also contains a laser rangefinder and 
designator. The latter can be used to guide the 

OH-58D's own missiles or those of larger attack 
helicopters, like the AH-64 Apache. 

















FACTS AND FIGURES 


> The US Army's 1/17th Cavalry flies » The OH-58D is named after the native 
a stealth version with a laser-proof American Kiowa tribe. Other US Army 
windscreen and more pointed nose. helicopters are also named in this way. 


> Saudi Arabia's 15 Bell 406 Combat Scouts > The stealth version of the Kiowa Warrior 
have a roof-mounted sight. first flew on 6 August 1990. 





> The first production unarmed OH-58D 
was delivered in March 1986. 


> The main rotor turns at 395 rpm and the 
tail rotor at 2,381 rpm. 


PROFILE 


The Cavalry’s 


armed scout 








he army uses the OH-58D conte 

to cope with the speed it, ris 

and complexity of sight 
modern warfare, Ground earth’, 
commanders need flexibility right 


to stay on top of an enemy's 
manoeuvres, and the Kiowa 
Warrior uses a mast-mounted 





large 





attacks on its own, or directs 
weapons from artillery batteries, 





A Hydra-70 seven-tube 70-mm 
rocket pod is fitted on the port side 
weapons pylon. 





ours of the ground to shield Above: On 26 January 1991, 
during the Gulf War, two OH-58Ds 
flying from a US Navy frigate 
liberated an Iraqi-held island in 


the Gulf and took 29 prisoners. 


ing only to use its mast 
— known as ‘nap of the 
or NOE, flying, At the 

moment, the OH-S8D 


turret 
on the tallboom, the 
Kiowa Warrior also uses 
two types of radar 
warning receiver and a 
laser detection set for 


attack helicopters or close self-protection. 





sight — a ‘ball’ above its whirling air support fighter-bombers. respectable weapons capacity 
rotors — to spot the enemy, aim The Kiowa Warrior combines Bell also builds an export 
its own weapons and guide the aerodynamic shape of the version of the OH-58D known 
those of others, earlier OH-58A/C spotter with a as the 406 Combat Scout. In 
In combat, the OH-58D hides — four-bladed rotor, a more 1988 Saudi Arabia ordered aioe 
beneath the horizon, using the powerful engine and a 15 of these 





OH-58D Kiowa Warrion 


Assigned to the 4th Squadron, 17th Cavalry, 
US Army, this OH-58D carries the 
unit's nickname (‘Thugs’). 





High-tension wires can 
cause a helicopter tc 
Crash if Its rotor 

ame entangled 
Wire-cuters are fitted 
above W the 
‘cockpit to deal with 














OH-58D.scout mission 

A major part of the Kiowa Warrior's job 

is to act as a scout working with 
gunship/anti-armour helicopters like the 

AH-64 Apache. In this role the OH-58D_ 

uses natural and manmade features as. 

cover while scouting for targets. . 


HI-TECH SIGHT: The mast-mounted sight (MMS) 


contains a TV sensor, an infra-red 
and a laser designator/rangefinder. 








anti-armour missiles ar 
arfied by this helicopter 












The OH-58D's key sensors are 

located in the mast-mounted 

ight. Behind the two windows The exhaust [s located in the upper 
are a TV sensor and an imaging of the engine fairing, Hot 
infra-red, which provide targeting { straight Into the 
and navigational information in all 














ere they are rapidly 


Je Infra-red signature 








The ALQ-144 IRCM turret 
ides protection against 
seeking missile 






















Inder the cabin, inboard of eact Some Kiowa Warriors are intended to be air 
main skid, a caving ladder i transportable, with collapsible skids, folding 
arried, This Is dropped dowr stabiliser and fin, removable wire-cutters and 
for the rapid rescue of per 3 support frame for the mast-mounted sight. 


INTO THE TRAP: Hiding behind a building, 

this OH-58D is using the extra height of its 

MMS to track the tanks beyond, without 
=e ee to enemy fire, 2} 
a a 


APACHE SUPPORT: With the target in sight the scout 
Ganithen radiosfor an anti-armour gunship helicopter: 
to engage with rockets; missiles or gunfire. 





designator, he scout Can guide Hellfire 


anti-tank missiles from the gunship, without _ 

































the latter being able to’see the target. 








Bett OH-58D Kiowa 


OH-58D Kiowa Warrior 
Type: two-seat single-engined armed 
scout helicopter 


Powerplant: one 485-kW (650-hp,) Allison 
1703-AD-700 turboshatt 


Maximum speed: 237 km/h (147 m.p.h,) ‘clean’ 
at 1220 m 


Maximum climb rate: 469 m/min (1,539 f.p.m.) 
at sea level 


Range: 463 km (288 mi) 


Weights: empty 1381 kg (3045 Ib.); maximum 
take-off 2041 kg (4500 Ib.) 


Armament: 12.7-mm machine-guns, 
seven-tube 70-mm rocket pods, plus 
provision for Stinger air-to-air missiles and, 
Hellfire anti-armour missiles 








Dimensions: main rotor diameter 10.67 m (35 ft.) 
main rotor disc area 
length 
height 


89.37 m’ (962 sq, ft.) 
12.85 m (42 ft. 2 in.) 
3.93 m (12 ft. 10 in.) 


COMBAT DATA 








ut helicopters, the single-engined Kiowa Wartor 
Is by far the best equipped. It is therefore heavier and slightly 
slower than the Gazelle and Bo 105, 


‘0H-580 KIOWA WARRIOR wah 

‘237 kh (147 mp.) 

iran isin) ll 
242 kin (150 mp. ai 


‘0W-580 KIOWA WARRIOR 
463 km 
(288 mi. 








SA 3418 GAZELLE 


0 105M 


With the 
in its fu 
taken up by 
avionics, the 

(OH-58D does not 
room available for 
fuel tanks as the 
other two les 

well-equipped 
helicopters. 
therefore lacks 
their range, 


HOVER CEILING 


The ability to 
operate in most 
conditions Is vital 
helicopter, 
especially the 
Kiowa Warrior. 
Rotor blade and 
tengine design 





SA 3418 GAZELLE 
{670 km (416 mi.) 















ie 


‘SA3MB 
tre important pti 
factors when 
2000 m 
fivingin'not and | eggs Se st 


high’ conditions 
Most OH-58 
‘operations are 
flown below 
1000 m (3,250 f). 














AVIATION FACTFILE: HELICOPTERS 


BENSEN 


AUTOGYROS 


@ Do-it-yourself flying @ Evaluated by the USAF @ Low cost 








octor Igor Bensen, former chief of 
D research at Kaman Aircraft, saw the 

potential for marketing a series of 
light autogyros and rotary-winged gliders. 
First flying in the mid-1950s, these strange 
craft proved very successful, remaining in 
production for nearly 30 years. Two key 
factors to their incredible success were a 
very competitive price and the fact that 
under US regulations any member of the 
general public could build and fly one. 
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A In the 1950s Bensen 
Aircraft of Raleigh, North Carolina 
developed the concept of a low-cost, 
home-built gyrocopter which did not 
require a pilot's licence to be flown. 





BensEN AUTOGYROS 


| 
Gyro-Boat > | 
One of Bensen’s most innovative designs was the Gyro-Boat. This | 
craft could only ‘fly’ while being towed by a normal boat. 


4 Flying Scooter 
The ‘Sky Skooter’ was 
one of many Benson 
aircraft. Little is known 
about this ingenious 
but apparently 
unsuccessful design. 



















Wright tribute > 

This particular gyrocopter was named 
Spirit of Kitty Hawk in tribute to the 
brothers Orville and Wilbur Wright, who 
made their first ever flight there 








Y Star Autogyro 

Gyrocopters were used for a variety of different 
roles. This heavily modified example appears to 
have been used for filming purposes. 


aa il | 
i i | 
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AVTOL ‘shopping trolley’ a 
The strange twin-rotored ‘Prop-Copter’ resembled oe ~ ry 
something from the supermarket. - = 

















ee a 
> When its flight testing was completed 









> From his experience at Kaman Aircraft 


Spirit of Kitty Hawk was donated to the Bensen built a one-off true helicopter 
Smithsonian Museum in Washington, DC. which featured twin co-axial rotors. 

> The original Bensen Autogyro, first seen » Asingle gyrocopter flew non-stop from 
in 1959, was known as the B-7M. California to the Catalina Islands. 

> Neither machine evaluated by the USAF > In 1987 Bensen Aircraft said it was 
was adopted by the service. ceasing the production of autogyros. 


BeENSEN AUTOGYROS 
PROFILE 


Flight for the 
masses 


oth unusual and most famous was the B-8M. 
outstanding, the Bensen This aircraft proved highly 
















Bensen B-8M 
‘Type: single-seat lightweight autogyro 


Powerplant: one 54-kW (72-hp.) McCulloch 
4318E air-cooled flat-four engine 


Maximum speed: 137 km/h (85 m.p.h,) 
Endurance: 1.5 hours 














































series of autogyros and successful, generating half of Initial climb rate: 610 m/min (2,000 tip.) 
gliders represented the first the total production orders for Range: 160 ken (100 m4) 
serious attempt to put flying the company, Among the most 
FERIA meh oethe average aera variants was a single Service ceiling: 5030 m (16,500 ft) 
person in the street autogyro acquired by the USAF Above: Recreation was a popular advertising theme in Weights: empty 112 kg (247 Ib); loaded 227 kg 
The first craft to be built was for parachute experiments. 1950s America and signified a new age of optimism. (600 Ib.) 
the B-8 Gyro-Glider, a simple In 1986, Bensen unveiled its Bensen Aircraft was quick to appreciate the trend. Take-off run: 15.25 m (60 tt) 
unpowered device that was last and possibly best Gyro: 
towed behind a motorised copter, known as the Right: Hovering in the only true Bensen helicopter, Dimensions: pena irl fe 
form of transport such as a car Powergyro, at an air show at Which incorporated co-axial rotors, company height 1.90 m (6.3 In} 
or boat, From this, Bensen Lakeland, Florida, Within a year, founder Igor Bensen demonstrates the relay winch. 
developed its series of however, the firm announced 







motorised versions, known that it was ceasing production of 
1s Gyro-copters, of which the all aircraft 


THE BENSEN BIRD EXPERIMENTS 









Wooden rotor blades were standard fitments for 
















Bensen B-8Ms, though fabric-covered steel ones 
could be specified. Quickly detachable blade 

a oa supports permitted storage in small spaces and 
enabled the craft to be transported on public roads 





‘Two Bensen aircraft, a B-8M Gyro-copter and an 
unpowered B-8 Gyro-glider, were acquired by the Powering the B-8M was a 1600-cc McCulloch 
USAF in 1968. Known as X-25s, they were used for 
research into the use of controlled parachutes. 




















horizontally opposed four-cylinder engine 
originally designed for unmanned drone targe 
This very light engine was powerful for its size 
and gave the autogyro surprising performance. 









Flight instruments on the B-8M were 
rudimentary, consisting of a propeller-driven 
alr-speed indicator, altimet 

with an extremely crude artificial horizon 


Mounted above the instrument panel U.S.AIRFORCE 





10772 





ind compass, 


Bird strike tests: What happens when a bird fes into the rotor of 
a B-8M Gyro-copter? The bird comes out second best Although 
this ploture may appear rather brut, tests conducted by Benson 
Alrraft showed that, on average, three out of four birds would 
Basic fight controls consisted of a large suri uch an elt unscathed, nea rade lahat no 
entre-mounted stick with the throttle located ive bitds were used during the experiments. The primary objective 
was 10 test tho strength of the rotor blades. 
to the right of the centre spar, On the original to test the strength of the rotor blac 


design, the main control column was attached 
to the rotor head bearing and hung down. 

Some examples had the stick relocated to a For directional stability one vertical and twin horizonte 
more conventional position and the flight fitted. The latter were fixed, bu sal surface featured a large 
controls reversed for easier handling in the ai rudder to aid control in fight. 






abilisers Were 






Igor Bensen’s amazing B-8 








Mirtyinc Il CIVILISED IN TRAFFIC: Despite being Il RUsH HOUR IN THE BENSEN: Negotiating i super BuG: Two 

AUTOMOBILE: An designed primarily as an airborne vehicle, the a busy junction, especially in a craft as small as main variants of the 

interesting feature of 8-8 was surprisingly capable on the road. the B-8 Gyro-copter, was no easy task. powered B-8 Gyro- 

the Gyro-Copter was Copter were available, 

bah ef MRED 4) oe ‘ The end it: Thi the out f i Bird strike 

ere ee were, and stl are, a serious hazard during normal aircraft 
operations. If large aircraft could suffer severe damage after such 

the road, just pull famore or less a collision, then a small autogyro would fare even worse. Bensen 

into the nearest filing standard 16000° air took the matter seriously and the tests were exhaustive. AS can be 

station for some ‘cooled flat-four ‘seen from the photo, the damage actually done to the blades was 

petrol and groceries! Volkswagen engine. minimal. Happily, such accidents did not occur trequertly. 
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CH-47 CHINOOK 


@ Tactical airlift @ Twin-rotor helicopter @ Heavy lifter 








rom Vietnam to the Gulf War, the Boeing 
F Chinook has been the most successful 

Western tactical medium-/heavylift 
helicopter. Fast, massively powerful and with a 
large rear loading ramp and long interior, the 
Chinook takes loads that other helicopters cannot: 
it can transport heavy guns, light vehicles and even 
other helicopters. Now uprated with better engines 
and new avionics as the CH-47D, the Chinook 
remains in production over 30 years after it first 
flew, and remains unbeatable. 
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A The Chinook is an extremely capable 


helicopter. If a new variant is produced 
to replace the CH-47D, the Chinook will 
still be around 50 years after its 
introduction in 1962. 





































BoeING HELicopterns CH-47 CHINOOK 


— 
































— oa 4 Battle wagon V 
Transporting troops and 
their gear to the front is 
the Chinook's main role. 
The twin-rotor layout has 
the advantage of not 
needing a vulnerable tail 
rotor and allows a long 
cabin section. 


4 Ladder climb 
The large rear door is very 
useful for special forces 
insertion techniques, using 
ropes or ladders to land troops. 





Y Trucking flight 

The first Chinook (CH-47A) had 
only a single cargo hook, but the 
modern versions have three, 
allowing safer carriage of heavy 
loads like this five-tonne truck. 





Y Oil rig support 
With its large capacity and range, 
civil versions of the Chinook were 
very useful heli-liners in offshore 
locations like the North Sea. One 
Chinook was lost in a ditching 
incident in 1984 after the gearbox 
failed in flight. 





A Huey rescue 
In Vietnam the Chinook was 
one of the few machines 
capable of lifting downed 
aircraft. The wrecked 
Huey’s rotor blades have 
been tied to stop them 
rotating in the wind. 

















FACTS AND FIGURES 
> In the Falklands War in 1982, a British > The new CH-47D has triple hooks, night 
Chinook carried 82 paratroopers in a goggle-compatible cockpit, advanced 


single lift and survived a minor crash. 


> The MH-47E is a special operations 
version, with night-flying capability. 


> A Chinook pilot was killed in the First Gulf 
War after flying into a tower. 


rotors and improved crash protection. 


> The lower fuselage is completely sealed 
to allow emergency ditching in water. 


> RAF Chinooks inserted teams of SAS 
commandos into Iraq in the First Gulf War. 








PROFILE 





esigned to meet a US 
Army requirement for a 
heavylift helicopter, the 


CH-47 Chinook first flew in 
1962, It remains one of the few 
helicopters to successfully use 
the ‘twin-rotor’ layout, Each 
engine can drive both rotors if 
one fails, and a synchronisation 
unit keeps the intermeshing 
rotors clear of each other 
Vietnam proved that the 
Chinook was a superb 
performer, It could lift artillery 
pieces, trucks, fuel bladders and 
even shot-down UH-1 Hueys, as 




















well as performing routine troop 

lifts and medevae missions. 
Good though it was, the 

war showed that it could be 

improved, and many foreign 

buyers specified new 







equipment, including pressure 
refuelling and improved crash 


The crew consists of 
with full dual controls 
in the re 




















by Libya and Egypt. 


Twin-rotor helicopters 


Hl BOEING VERTOL: Piasecki 
became Vertol, which was taken over 
by Boeing. The highly successful 
CH-46 Sea Knight is still in service with 
the US Navy and US Marine Corps. 


a pilot and co-pilot 


‘compartment 


CH-47C Cninook 


The Royal Moroccan air force received 
42 CH-47Cs built by Meridionall in Italy. 
The Chinook is also operated in North Africa 


I BRISTOL: The slender Bristol 
Belvedere was developed from the 
Bristol 173, Britain's first multi-engine 
helicopter, and served in the UK, the 
Middle East and the Far East. 


ba 


Boeing’s twin-rotor 
heavy helicopter 


resistance. The US Army 
ordered an upgrade of its fleet 
in the 1980s to CH-47D 
standard, and also ordered the 
highly sophisticated MH-47E for 
special forces operations. These 
are equipped with Stinger 
missiles, laser and missile 
warning kit, inertial navigation 


The CH-47D has glass-fibre 


rotors in place of the original 
‘metal ones. The projected 
future Chinook will have even 
more advanced ‘swept-tip’ 


blades, possibly of carbon 
fibre composite construction, 









and a loadmaster 

















I FOCKE-ACHGELIS: The first 
practical twin-rotor helicopter was the 


Focke-Achgelis Fa 223 Drache, which and their naval HUP Retriever and ‘Yakovlev Yak-24 ‘Horse’, which first 
‘was used operationally in the last military H-21 ‘Flying Banana’ saw flew in 1955 and served with Aeroflot 
years of World War Il, service in the 1950s and 1960s. and the Soviet military. 
aren; , ae 
| 
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BoeinGc HELICcopTERS CH-47 CHINOOK 





Below: Chinooks can 
carry armament like these 
rocket pods, but the best 
defence is speed and low- 
level flight. 







systems and an air-to-air 
refuelling probe 
Chinooks were widely 
exported, and are operated 
by several nations including 
Argentina (which lost some in 
the Falklands War), Australia 
Egypt, Iran, Italy, Japan, Libya 
and Taiwan 


Above: Helikopter Service 
is one of many North Sea 
operators who value the 
Chinook for its range and 
capacity, although its 
large size prevents it using 
small heli-decks. 





tin) 

ae 

5.77 m (18 ft. 11 in.) 
525.34 m’ (5,655 sq. ft.) 








A tlexibly mounted 
machine-gun can be fitted 
to the small starboard 
door for the loadmaster to 
ive covering fire when 
operating in hostile 
landing zones. 






The CH-47's maximum payload of 
more than 10 tonnes can be slung 
from one, two or three cargo hooks 
beneath the fuselage, 


The rear pylon carries both engines and the 
gearbox synchronisation unit, Chaff and flare 
dispensers and infra-red jammers can be 
‘mounted on the pylon, 








The Lycoming 7-55 turboprop is powerful 
and reliable, It is likely to be replaced by 
fan engine in the 3600-KW (4690 hp.) class 
tan advanced future Chinook is bul 


Fity-five equipped troops or 24 litters can be 
accommodated in the main cabin, Small vehicles 
can also be carried inside the main fuselage. 


COMBAT DATA 


The Chinook is only beaten in the West by the even larger CH 
53E, which has three engines, The Chinook can carry the same 
number of troops, thanks to Its cabin shape. The Russian Mil Mi 
17VM, a modified version of the Mi-8, is much smaller than these 
two helicopters, although ather Russian helicopters dwarf the 
Chinook; the Mi-26, for example, can carry a C-130 Hercules 


Fuel is carried in the long bulged fairings 
along the fuselage sides, 


(CH-470 CHINOOK 10340 kg 


I PIASECKI: Twin rotors were a 


Hl YAKOVLEV: The only major 
trademark of the Piasecki company, 


Soviet helicopter of this type was the 
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BOEING HELICOPTERS 





234 CHINOOK 


ivil CH-47 variant @ Oil exploration support @ 








ited production 








epresenting the muscle among the 
Rive: world’s helicopter designs, 

the Chinook was seen as an ideal 
aircraft for companies specialising in 
construction, logging and petroleum 
exploration. Although the Chinook was 
designed for military use and is well-known 
for its US Army duty in Vietnam, this big, 
durable, rotary-wing craft can handle heavy 
cargoes and travel respectable distances 
making it ideal for commercial applications. 
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A The Model 234 
Commercial Chinook was a civil version 
of the popular heavy-lift CH-47 Chinook 
military transport helicopter. It was built 
only in small numbers, however. 


BoeInc HELicopters 234 CHINOOK 


4 Dual-role heavy lifter 

Boeing Helicopters marketed the Commercial Chinook as an 
aircraft combining heavy-lift capabilities (nine tonnes internally or 
12.7 tonnes externally) with a useful 44-seat passenger load. 


4 Prototype 
The first military 
CH-47 Chinook 
took to the air in 
1961. It was not 
until 19 August 
1980 that this, 
the 234LR 
prototype, was 
first flown. 





4 Forestry work 
Columbia Helicopters of Portland, 
Oregon use their five ex-British 
Airways Helicopters 234s for 
logging and fire-fighting duties. 



































Y Cold weather versatility 
Alaska's oldest and largest helicopter operator, 
ERA Helicopters, took delivery of a 234ER in 1985 
to support oil exploration rigs in the Bering Sea. 


A Arriving in the US 

After British International Helicopters (formerly 
British Airways Helicopters) withdrew their 234s, 
they were sold and airlifted across the Atlantic with 
the engines and rotor blades removed. 




















FACTS AND FIGURES 


» Columbia Helicopters reported the 234 
‘an excellent success’ in logging 
operations in mountainous areas. 


> In all-passenger versions of the 234, a 
galley and toilet are fitted. A passenger 
attendant can also be carried. 


> The first Commercial Chinook made its 
maiden flight on 19 August 1980. 


> British Airways Helicopters accepted the 
first of its six 234s in December 1980. 


> Model 234s carry external cargoes slung 
from as many as four separate hooks. 


> Boeing engineers claim that the Chinook 
fuselage will hold 180,000 golf balls. 


PROFILE 


Oil rig logistics and 
‘flying crane’ duties 


n 1978, Boeing Helicopter 
[ies development of the 

Model 234, a civil version of 
the famous CH-47 Chinook 
helicopter, The Commercial 
Chinook was offered in all 
passenger, combined passenger 
freight and all-cargo models, the 
first examples entering airline 


service in Britain in 1981, These 


passenger transport to ‘flying 
crane’ duties, Principal 
differences centred on interior 
fittings and fuel capacity 
Production aireraft were of the 
234LR ‘Long Range’ and 234ER 
Extended Range’ variants, the 
latter having extra fuel tanks 
which boosted range by more 
than 1500 km (930 miles). 


Above: British Airways Helicopters 
was the first and largest Model 
234 operator, taking delivery of six 
234LRs during 1981 and 1982. 
They were finished in the standard 
BA colour scheme of the day. 


fleet were engaged in logging 
operations with Columbia 


Boeina HELICOPTERS 234 CHINOOK 


Below: For a demonstration tour of the 
People’s Republic of China in 1987, 
this 234 was painted in the colours of 
the Chinese national airline, CAAC. 


Model 234LR 
Type: commercial transport helicopter 


Powerplant: two 3039-kW (4.075-hp)) (take-off 
rating) Textron Lycoming AL 5512 turboshatt 
engines 


Max speed: 278 km/h (172 m.p.h) at sea level 


Cruising speed: 269 krrvh (167 m.p.h) at 610 m 
(2,000 ft.) at 29411 kg (64,700 Ib.) all-up weight 


Range: 1149 km (950 mi) with 17 passengers 
and reserves (average load) 


Weights: empty 12020 kg (26,444 Ib); 
maximum take-off 23133 kg (60,899 Ib.) 


Accommodation: two pilots, maximum of 44 
passengers, or up to 9072 kg (20,000 Ib.) of 


machines carried people and 
cargo from Scotland to offshore 
oil platforms in the North Sea 

Model 234s were available in 
four versions, each configured 
for differing roles from 


freight internally or up to 12701 kg (28,000 Ib.) 
externally 


Only a small number were 
built, including six aircraft for 
British Airways Helicopters and 
three for Helikopter Service SA 
of Norway, From the mid-1980s, 
five survivors of the ex-BAH 


Helicopters in Oregon, USA and 
other examples were in use in 
Alaska, Trading as USAir Shuttle 
Shuttle Incorpo 
two 234s between New York 
and Atlantic City from 1989. 


In all-passenger guise, the Commercial Chinook's interior held up to 
44 seats, with fuel tanks fitted in the fuselage fairings. For extended: 
range fights, fuel tanks: could also be installed in the cabin, reducing 
passenger accommodation, As a freighter, 9072 kg (20,000 tb.) 
‘ould be carried internally, while in a ‘flying crane’ role, up to 

12701 kg (28,000 lb.) could be slung under the aircraft 


Dimensions: 

rotor diameter 
fuselage length 
height 

rotor disc area (total) 


ted operated 18.29 m (60 ft) 
15.87 m (52 ft) 
5.77 m(18 ft. 11 in) 
525.34 m’ (5,653 sq. ft.) 
‘Among the optional equipment offered by Boeing for the Model 
234 ware a 272-kg (600-Ib.) capacity rescue hoist, glass fibre 
wheol-skis, an ice detector probe and ditching equipment 
(including two Ife rafts with overload capacity for 36 persons), Mopbet 234LR CHinook 
N234CH was one of five surviving 
234LRs originally delivered to British 
Airways Helicopters during 1981 and 
1982, and later sold to Columbia 
Helicopters in the US. 


Civil versions of the CH-47's Textr 
turboshaft powered the C 
5512, these were rated at 3039 kW (4,075 hp.) for take 
with a 2218.5-kW (2,975:hp.) continuous rating and an 
emergency 30-minute rating of 3247 KW (4,356 hp,) 


(AVCO) Lycoming T55 


yommercial Chinook. Designated AL 


ACTION DATA 
[ RANGE 


When the Model 234 was introduced in the early 19808, it 
represented a major advance in range ablity over the single-rotor 
types then serving North Sea oifiekds. Howaver, the recent EH. 101 
has a range ability much closer to that of the larger Chinook. 


(MODEL 234LR CHINOOK 11 — 
EH.101 HELIUNER Cre a 


Weather radar, a vital addition to the basic miltary Chin 
operations aver the North Sea, is fitted in the nose of the helicopter, For logging operat 
Radar and biind-flying instrumentation in the dual-control cockpit allow the side of the 23: 
operations in all weathers. 


in Oregon, Columbia have removed the fairings from 
fuselage, usually used to house extra fuel tankage. 


weight and therefore allows heavier payloads to be lifted. 





This saves aircr 















BRITISH AIRWAYS HELICOPTERS: Launch customer for the 
Model 234LR was British Airways Helicopters, which ordered six 
examples for delivery in 1981-82. This operation was eventually 
taken over by British International Helicopters, although the 
aircraft were operated in BAH 


TRAGEDY STRIKES: On 6 November 
1986, one of BIH’s 234LR fleet, G- 
BWC, was returning to the Shetiand 
Islands from the Brent oilfield. About 7 
km (4 mi, from land, a loud bang was 
heard by crew and passengers aboard 


North Sea 234 operations 
LONG-RANGE ABILITY: The Commercial 
Chinook's range made it an obvious choice for 

North Sea oil rig operations, Most were well within 
the Model 234's range from their Aberdeen base. 










| ry. G-BWFC. The tail of the aircraft 

| Rig support airbases id dropped violently and, out of control, it 

| ‘eNorth Sea oil rigs f a plummeted into the sea. Of 45 , 

| ~~~Model 234 range vg passengers and crew aboard, only two 

| 4 ‘survived. Subsequent investigations 
Chinook routes into the cause of the mechanical failure 

| pb et Nes ‘were concluded in court, 234s being 

| Other helicopter routes ‘withdrawn from North Sea service, 
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MH-47E CHiINookK 


@ Special operations @ In-flight refuelling @ Amphibious 

















ith the Boeing MH-47E, the US. 

Army enhanced its ability to carry 

out secret missions deep in enemy 
territory at night and in foul weather. The 
dark, dangerous-looking MH-47E is today’s 
special operations version of the much- 
admired Chinook of the Vietnam era. With 
high-tech terrain-following radar and an infra- 
red sensor, the MH-47E is the trump card of 
the US Army’s famous ‘Night Stalkers’. 





A Designed to 
operate behind enemy lines, the 
MH-47 is packed with fire power in the 
form of two window-mounted machine- 
guns, and Stinger air-to-air missiles. 
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Boeinc Heticopterss MH-47E CHINnooK 


| All weather 

| The MH-47 cockpit is 
| fully compatible with 
night vision goggle 
(NVG) systems. 
















































A Weekend warriors 

Smaller saddle tanks identify this 
as an early MH-47D operating 
with an Oklahoma unit of the 
Army National Guard. 


Missile attack > 

The avoidance of enemy missiles 
relies on low flying and a series of 
chaff dispensers situated on each 
side of the fuselage. 





















































Y Night vision 

Situated in the nose is an AAQ-16 
forward-looking infra-red (FLIR) 
turret, which is essential for low- 
level night operations. 





















































A Special Ops kit 

The MH-47E features numerous additions to the 
standard model CH-47, including radar, an in-flight 
refuelling probe, a complete set of defensive 

| t modifications and additional fuel tanks. 
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FACTS AND FIGURES 

> Fifty-one MH-47Es are in production; all > Missions include global clandestine, long- 
will be operated by the Special range airlift infiltration/exfiltration into 





Operations Aviation Regiment. hostile territory. 
> Operational equipment includes terrain- > Aplatoon of Rangers can be airlifted in 
following and mapping radar. ‘one mission. 


> The Chinook can be completely refuelled 
in less than 4 minutes. 


> The contract for development of the 
MH-47E was awarded to Boeing in 1987. 


PROFILE 





Special Forces 


hauler 


he special operations 
MHLA47E can quickly be 
distinguished from other 


Chinooks by the air-refuelling 
probe extending from its nose. 
Other vital changes in the 
MH-47E lie beneath the skin 
the latest avionics allow this 
clandestine warrior to fly 
behind enemy lines at night 
and in almost any adverse 
weather conditions. 

According to US Army 
experts, the primary objective of 
the MH-47E is to give a 90 per 
cent probability of successfully 











completing a five-hour, deep 
penetration, clandestine mission 


train for agent drops, counter- 
terrorist work, combat rescue, 
and sabotage. The capabilities 
of the MH-47E make these 
difficult jobs much easier 

Operating with specialised 
Hercules refuelling aircraft, the 
transfer of fuel — although 
difficult — can be accomplished 
in under four minutes in all 
weathers, thereby extending the 
striking reach of the SOF 
raiders, 

Although in service with the 
Army, Chinooks often support 
Navy SEAL special forces. 

The MH-47E is the only 
remaining American military 




































Above: The main transport assets 
of the SOF are seen here: a 
Chinook taking off on an exercise 
with an accompanying CH-53E. 


recover SEAL teams. 
Establishment of forward 





arming areas and refuelling 
points is another role assigned 
to the MH-47, for which three 

3028-litre fuel tanks are carried 





internally; these are known as 
fat cow’ operations 


BoeinG HELicopters MH-47E Cuinook 


Below: This MH-47E 
is seen during 





MH-47E Chinook 
‘Type: Special Forces support helicopter 
Powerplant: two Textron Lycoming T55-I-714 


maintenance. The type __tufboshaft engines 


has proved to be very 
reliable and looks set 
to equip special 
operations units into 
the next century. 





Max speed: 285 kr/h (177 m.p.h) at sea level 


Max cruising speed: 259 km/h (161 mi) at 
sea level 


Endurance: 5 hr 30 min 
Combat radius: 560 km (348 mi) 


Range: ferrying 2224 km (1,382 mi,; typical 
1136 km (706 mi.) 


Weights: empty 12210 kg (26,918 Ib.); 
maximum take-off 24,494 kg (54,000 Ib.) 


‘Armament: two 12.7-mm machine-guns; 
Stinger air-to-air missiles 


Dimensions: 

rotor diameter 18.28 m (60 ft) 
length 15.87 m (52 ft.) 
height 5.59 m (18 ft. 4 in.) 
rotor area 282.6 m’ (3,042 sq. ft.) 















over a 560-km (348-mile) radius, helicopter that is capable of 

Special Operations Forces landing on water to launch or 
(SOF), including the Army's elite 
160th ‘Night Stalkers’, routinely 


COMBAT DATA 


The twin-rotor design of the CH-47 means it will never have the 
performance to match others in its class, although this is more 
ated version of the Lycoming 

than compensated for by the operational equipment 
(0 Improve handling at low : thai om 


(CH-A70 CHINOOK 298 kmh (185 m.p.n.) a, 


The extra equipment 
needed by the Special 


Operations Forces 
has meant that Boe 


the MH-47E's 


performance ia 
reduced when CHINOOK 

3215 m 
compared to cargo oa 












ational requirements specified 













MH-47E Cuinook 


Developed in response to a request 
from the Special Operations Forces, the 
MH-47E was derived from the standard 
CH-47D, but is fitted with extremely 
‘sophisticated avionics, 































To undertake long-range operations, the Chinook Located in the nose Is an APQ-174 Additional fuel tanks can be bolted The rear cargo ramp is often left 








was the first helicopter to be fitted with an in-flight terrain-following all-weather radar, and mounted (on to the sides of the fuselage, open during operations to allow MH-53J is used where 80g me 
refuelling probe, allowing refueling from a C Under the chin is an AAQ-16 FLIR turet; this aithough this requires moving the rapid exit of troops, Occasionally, a longer range (9.810) 
Hercules. With a length of 11 m (36 ft), it avionics suite means that operations can be nasewheels forward to rearward-fring machine-gun is fitted, | '* required, as the 
longest probe attached to any aircraft carried out below 30 m (98 tt) accommodate the extra volume, asing the armament further: floated ise 


INITIAL CLIMB RATE 


Operational requirements have left the Special Forces helicopters 
with reduced climb performance also, but the ability to operate 
anywhere in adverse conditions outweighs any disadvantage, 


NIGHT-HAWK: A comprehensive 
fit of terrain-following radar and 
FLIR turret lets the MH-47 fly at 








tanker aircraft which trails a drague behind its fuselage. 
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CH-46 SEA KNIGHT 


@ Assault transport @ Medium-lift helicopter @ US Marine Corps 








ith its familiar tandem-rotor 
configuration, the CH-46 Sea Knight 
is easily recognised as the US 
Navy's and Marine Corps’ version of the civil 
Model 107. This practical, versatile workhorse 
has operated since the 1960s and saw action 
in Vietnam and the Persian Gulf. The Navy 
relies upon the Sea Knight to supply its 
warships at sea, while the Marine Corps uses 
it as an assault helicopter. Despite its age, the 
CH-46 is still in service. 
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A Twin-rotor lifting power gives 

the old CH-46 impressive performance, 
and the aircraft will be more than 35 
years old when it retires. The Sea Knight 
has notched up a good combat record. 





Boeinc-VertoL CH-46 SEA KNIGHT 


<4 Resupply at sea 

Transporting stores at sea is the UH-46's main task, ferrying 
loads from replenishment ships to warships. HH-46s serve in 
a similar role, but have a winch for search-and-rescue duties. 


























Y Frozen North 

In support of US Marine Corps detachments CH-46s are 
deployed to Norway. This is especially challenging as crews 
have to fly over the mountainous terrain in extreme weather. 


Y Shot down 

This CH-46 was shot 
down during the 
American intervention 

in Grenada. One of the 
weaknesses of the Sea 
Knight is that it has little 
armour and is vulnerable 
to small arms fire. 


























‘V Jeep carrier 
The CH-46 can even carry a light vehicle in 
its hold, thanks to its integral rear loading 
ramp. This can be opened in flight to allow 
paratroop drops, or while the Sea Knight is 
‘on the water for rescue duties. 


; Storm service > 

‘ The biggest 
+ deployment for 

f| the CH-46 in recent 
. years was Operation 

Desert Storm. Sixty 

" were used for such 

varied tasks as 

f 4 casualty evacuation, 

t resupply and vertical 


replenishment. 

































































FACTS AND FIGURES 


> The prototype flew on 22 April 1958, with > Some 669 Sea Knights were built; US Navy 
the first production CH-46 following on and Marine Corps models served 
16 October 1962. Operation Desert Storm. 





> The US Army tested a version of the 
CH-46 but decided not to operate it. 


> In 1965 the Sea Knight replaced the Sikorsky 
H-34 with Marine units in Vietnam. 


> Other military versions of this helicopter are 
employed in Canada, Japan and Sweden. 


> The V-22 tilt rotor has begun replacing the 
CH-46. 


BoeEinG-VerRTOL CH-46 SEA KNIGHT 







PROFILE 


The Marine Corps’ 
‘flying bullfrog’ 


CH-46E Sea Knight ’ 














Type: troop-carrying military helicopter 


Powerplant: two 1394-kW (1869-hp) General 
Electric T58-GE-16 turboshaft engines 


Maximum speed: 256 km/h (159 m.p.h.) 






hen the twin-turbine The CH-46 has earned a good Cruising speed: 225 krvvh (140 mp.h) at sea 
CH-46 Sea Knight reputation with the US Marine level 
was introduced it Corps despite its tendency to turn Range: 996 km (208 mi) 
provided a new standard of upside down when ditched at sea. 
performance to the Navy and Weights: empty equipped $100 kg (11.243 Ib); 
Marine Corps. Both needed Sea Knight snatched them to Eee eo ee) 
a strong, roomy, versatile safety from the battlefield. Accommodation: two pilots, up to 25 troops or — 
helicopter for combat support After more than three decades up to 1415 kg ate Oana etl z Painted in a high-visibility orange paint scheme, this 
To the Navy, this meant of service many Sea Knights BRS BE 1000 ko ( ) in an external sling Seq Knight is an HH-46 variant; 38 of these aircraft were 






















vertical replenishment’ ~ using are now approaching their limit __ helicopter to take over the Dimension: modified to this standard, Many are based at Point 
helicopters to haul cargoes to of 10,000 flying hours. A number — CH-46's supply mission, while rotor diameter 15.24 m (50 ft) Mugu, California, for search-and-rescue duties. 
ships at sea, The Marine Corps of improvements have been the Marine Corps is planning to nae rotors turning econ i 

used the CH-46 to carry combat made to these valiant warriors, buy 425 Bell-Boeing V-22 ei wea 180.44 m* (1,963 aq, f) 

troops directly into battle, and but the fleet is now ready to Ospreys to replace its 238 

many who served in Vietnam be replaced. The US Navy is remaining Sea Knights 

are alive today because the evaluating the Kaman K-Max 


Another improvement retrofitted to the CH-46E 


A CH-46s remaining in servi 
the use of glassfibre rotor blades, All CH-A€ —— Contain the T58-GE- 16 engine, 
nave a powered bad fing to The three-bladed main rotors r 


ate in diferent which was adopted together with 













mm drections. The use of high-mounted engines slows the (lass fibre rotor blades as part of 
cabin area to be very roomy, but makes the Sea Knight 3 modification programme. 
ih top heavy and very vulnerable to turning over when the 
CH-46E Sea KNIGHT }} aircrat has itched ina rough sea, 
The CH-46 is still in service with 





15 front-line units and two training Jp to 25 fully equipped combat 
squadrons in the US Marine Corps. " - troops can be cated in the 

7 fuselage, The floor of the cabin | 
fitted with rollers to facilitate 
cargo loading, and there is a 

The cockpit seats two argo hook for underslung loads 





pilots and a loadmaster inder the fuselage, 


sto the CHA ~ COMBAT DATA 


Most assault helicopters are not very fast, having fairly bulky 
airframes designed for carrying capacity rather than speed, They 
J ‘Generally avoid flying in a 

The undercarriage sponson: 
The undercarriage is non-retractable, but is strengthened contain large self-sealing fue 
to withstand the high rates of vertical sink common to tanks, The CH-46E has greatly 
assault helioc ating from aircraft-carrien enlarged sponsons. 









ichine-guns 
Troops usually exit through the 
ar door, with the side doors only used for craw 
exit and in emergencies, 


















Rescue under fire in Grenada ‘SEA KNIGHT RESCUE: A Marine Corps CH-46 from USS Guam ESCAPE TO SAFETY: Under the ee 


landed and picked up Howard. The crew then waited on the cover of suppressive fire from a ame a 
COBRA DOWNED: During the American ground for Captain Seagle despite the incoming guntire. & Cobra, the Sea Knight returned to PAYLOAD aad rit 
assault on Grenada, a Cobra gunship However, unknown to his rescuers, Seagle had been base, having suffered damage to By using a ww A, aa 
was shot down at the Tanteen sports shot and killed ar {its stablising equipment inet rir tit 
field near St Georges. The pilot, Captain pM we Tinh Hewaret ei htaal BU oa contigraton he § 

Jeb Seale, dragged his wounded GPA is tovearm in the incident, cHa6 cncary, RIE rit 
4 Fg tof eatety ait called troops it he cargo rr r 44 4 
for 1@ emergency radio. ~ & bay. TheKamov = ql 





compact aircraf, 
designed to CH.AGE 
operate from small SEA KNIGHT 
ships tke frigates. 25 troops 


ft — ‘ Hae samo fy 4 tt 























‘AVIATION FacTFILe: HELICOPTERS 


BRANTLY 


B-2 


@ Two-seat light helicopter @ US design @ Hundreds built 















n 1946 the first of Brantly’s helicopter 
] designs, the over-complex B-1, flew for the 
first time. Undaunted by the unpopularity 
of his initial design, Brantly went on to 
produce the best-selling B-2. Through at least 
three changes of company ownership, the B-2 
remained in constant production, a testimony 
to the soundness of the basic design. 
Constant improvements allowed the type to 
remain in production from 1958 until 1994. 





A Thanks to their small size and 
affordability, B-2s sold well worldwide. 
They were easily transported and could 
be handled with ease on the ground 
because of their light weight. The B-2 was 
a comfortable two-seater. 
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Brantty B-2 


PHOTO FILE 


























A Model 305 

Basically an enlarged B-2, the 305 
was potentially a more versatile 
design, but did not sell well. 














A Attractive presentation 
Finished in a bright colour 
scheme, the Brantly B-2 is an 
attractive and sleek-looking 
helicopter. Several examples 
remain in regular service. 


Unchanging design >» 

This early B-2A demonstrates the 
original lines of the type and how 
little they were to change during 
three decades of production. 


A Amy evaluation 

Five B-2s were tested by the US Army under the 
designation YHO-3-BR. No production order 
resulted from this evaluation and the B-2 also 
failed to win orders from the British Army. 






















V In the business 
This immaculate B-2B is seen under the ownership 
of Helicopter International Magazine. 











FACTS AND FIGURES 


> When Brantly was taken over by Hynes, 
the B-2 became the Brantly-Hynes B-2. It 
continued in production until 1994. 

» Brantly also developed the 305, irger, 
five-seat helicopter based on the B-2. 


> Float, skid or wheeled landing gear was 
an option on all B-2s. 


> James T. Kimura was the third owner of 
the B-2 type certificate, and delivered his 
first B-2B on 25 August 1990. 


> British Executive Air Services acquired a 
production licence for the B-2. 


> In 1992, a B-2B cost US$120,000 to 
US$135,000 depending on equipment fit. 


PROFILE 


Lightweight 
success story 


Ags: turned to the 


more conventional layout of main 
rotor and anti-torque tail rotor for 
the B-2. A simple two-seat 




















bandoning the co-axi: 





engine. 


design, the prototype flew for the 
first time on 
21 February 1953, before entering 
production in 1958, 

From 1963 the improved B-2A 
introduced a reprofiled cabin 


roof, which was bulged upwards off weight 











Each main rotor blade is in two sections, the outboard half 
Gletaching for easy stowage In confined spaces. A sts 
ee! leading-edge strip is fitted to the non-removable section, 





ate 


1960s light helicopters 


Il AGUSTA A 104 HELICAR: First flown in 
December 1960, the Helicar was designed for 
‘easy assembly and dismantling by one person. 
It failed to steal orders from the American types. 






improved installation for the 


In excess of 200 B-2s had 
been delivered when production 
switched to the B-2A. Although 
the latter type failed in a bid to 
gain British Army orders, it 
continued to sell well until it was helicopters and found a ready market. 
replaced by the B-2B and 
subsequently the B-2E which 
introduced fuel injection and 
allowed a higher maximum take 


to give an improved all-round Michael K. Hynes had 
view. The other modifications purchased the type certificate for 
included a cabin redesign and the B-2 on 1 January 1975, 


Above: British Executive Air Services 
acted as UK agent for Brantly 


initially provided support for 
helicopters already in service, 
before establishing a new 
production line. A new owner 
was reported in 1989, using the 
old Brantly facilities, but by 1994 


and the company had failed, 














With the introduction of bulged mpartment in the 
glazing, the B-2A and B provided forward part of the 

A much better all-round view from lailcone provides space 
the cabin. Blind flying equipment for a maximum of 22.7 
was available as an option kg (60 Ib.) of baggage 


Hl BELL 47: One of the earliest production 
helicopters, having been produced from 1946, 
the Model 47 was stil in production during the 
1960s. Many hundreds were built. 















Thi the B-2.a 
Useful touring machine 


Most B- 
alow the 


s fly Wi ids, 

pperate from a vari 
This aircraft is also fit 
ground-handling wheels, Other 
gear options are floats or s 


assed skin 
tion for 


Il ENsTROM F-28: Having entered production 
dluring the autumn of 1963, the F-28 was. 
intended to offer exceptional value for a three- 
seat lightweight helicopter. 


s of steel tut 


Below: A choice of undercarriage gave 
the B-2 added flexibility. These floats 
seem overly large for such a small 
machine, however, and must have 
reduced performance dramatically. 


This colourful helicopter is jointly operated by 
two private owners in the UK. Most B-2s belong 
to private owners or companies since the B-2 

failed to break into the military market. 





= 


Za 


structure, t 
construction. The looped t 


the tall rotor when the 


tthe tailcone 
kid also 
aircraft Is flown i 


is of all- 
rovide: 
> tight space 


tal 


I HUGHES 269: Hughes found a very 
successful formula with its rather ungainly- 
looking Model 269. Hundreds of aircraft were 
built in the US and under licence. 























BrantLy B-2 




























B-2B 
‘Type: two-seat light helicopter 





Powerplant: one 134-kW (180-hp.) Textron 
Lycoming IVO-360-A1A flat-four piston engine 


Max cruising speed: 145 kr/h (90 m.p.h,) at 
75 per cent power 


Initi 
sea level 


Range: 400 km (250 mi) with maximum fuel 
and reserves 


Service ceiling: 3290 m (11,000 ft.) 


Weights: empty 463 kg (1,020 Ib.) (with skids); 
maximum take-off 757 kg (1,665 Ib.) 






eed: 161 km/h (100 m.p.h,) at sea level 








fimb rate: 580 m/min (1,900 fp.) at 
















Dimensior 
main rotor diameter 
fuselage length 
height 

main rotor disc area 









7.24 m (28 ft. 9 in) 
6.62 m (21 ft. 9 in) 
2.06 m (6 ft. 9 in) 

41.16 m (443 sq. ft) 









ACTION DATA 
| MAXIMUM SPEED 


‘Most owners of the B-2A were in din ts u 
‘ountry transport or for pure fun, In ether case, good speed 
performance was important and the aircraft comfortably 
less streamlined Hughos 269. 


161 kh (100 9.) 
Enstrom F28 Osean ri5 mon) ag” 
es 2608 138 kn (06 mp.) —=— 


ts light woight and streamlined fuselage, the 8-28 





S otheraax 









Brantly B-2A 














Hughos had 
nt approach 


MAXIMUM TAKE-OFF WEIGHT 


Substantially heavier than the other types shown, the F-28 ottered 
‘accommodation for a third person, even though the prototype was 
flown as a two-seater. Brantly achieved an outstanding blend of 
light weight and good performance with the B-2 


= 


ie | te an 
Tta(emm) Feigcam) Teka stom) 
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AVIATION FACTFILE: HELICOPTERS 


BRISTOL 


SYCAMORE 


@ Army co-operation @ Ambulance/search and rescue @ Trainer 




















onceived at the end of World War II, the 
Sycamore was designed by Raoul 
Hafner and was the first British 
helicopter to gain a civil certificate of 
airworthiness. It was used for search-and- 
rescue duties and as an air ambulance by the 
Royal Air Force, and was also tested by the A Although the Sycamore was of 
British Army. The Sycamore was even used by limited capability due to the lack of 
the Federal German army and navy, and British power from its radial piston engine, it 


" 1 ith 
examples saw combat service in Borneo, prowicned per atog wil ait estan nto 
just how useful helicopters could be. 
Cyprus and Malaya. 
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PHOTO FILE 
Bristo. SYCAMORE 


Picking up survivors > 
Sycamores pioneered helicopter search-and-rescue flights around the 
United Kingdom. Most units used the HR.Mk 14 version in this role. 

















































A Transport Command 
Used by the RAF's Transport 

Command, this Sycamore had a 
bulged port observer's window. 
























A Evaluation flight 
The first Sycamore for Fighter Command, WV781, 
was flown to St Mawgan by two RAF pilots who had 
just been trained by Bristol company crews. 

















A Australian delivery 

The aircraft-carrier HMAS Vengeance took 
delivery of the Royal Australian Navy's first 
three Sycamore HC.Mk 51s. 


Company colours » 

This Sycamore is flying over the Severn Estuary not 
far from the Bristol factory at Filton. The company 

gave up helicopter production after the Belvedere. 














FACTS AND FIGURES 


> The rotor blades were constructed of > The last Sycamore version was the 
spruce and ply ribs with a plywood HR.Mk 14, which served with Fighter 
covering and a Hydrulignum spar. Command's No. 275 Squadron, 

> Originally known as the Type 171, the > In early Sycamores the pilot sat to port, 
Sycamore was Bristol's first helicopter. but this was later changed to starboard. 

> The Sycamore had a simple auto-throttle > The main production version was the Type 
which the pilot could override. 177 Mk 4, which had taller landing gear. 


PROFILE 


Multi-purpose 





piston he 


y the end of World War II 
the helicopter had been 
born, with great strides 


being made in America, Germany 
and the Soviet Union, Britain 
was developing its own designs, 
and Raoul Hafner of the Bristol 
company produced the Syeamore 
using the pre-war experience of 
his A.R. III Gyroplane. 

‘The Sycamore was a 
typical late-1940s helicopter 
with wooden rotor blades, a 
conventional light alloy fuselage 
containing four or five seats and 
an Alvis Leonides radial piston 














The Sycamore had 
conventional controls, 
The collactive lever had a 
simple ‘twist-grip’ throttle 


and an auto- throttle, across the 


The nose section was 
of metal monocoque 
with a Perspex and 
metal fairing, 


Medical evacuation Sycamores 
had large Perspex biis 

fitted to allow stretchers to 

be accommodated sidewa 


copter 


engine. ‘The aircraft first flew 
in 1949, and its rotor blades 


disintegrated on the second flight. 


Sycamores went on to achieve 
great success, however, serving 
with a variety of customers, 
including British European 
Airways, the Belgian air force 
(which used the machine in 
action in the Congo), the Royal 
Australian Navy and the German 
army and navy (as the Mk 52) 
‘The Royal Air Force used no less 
than 80 Sycamores for search: 
and-rescue duties, and 

the type also saw action in the 





bin. 
























Above: Unfortunately for the 
Sycamore, it never survived into 
the turbine era. If it had it been 
re-engined with a gas turbine 

it may have been in service 


for far longer. 


light-assault role in Malaya. 
The Sycamore HC.Mk 11 was 
evaluated as an air ambulance 
nunications aircraft 


and cc 
by the Army Air Corps. 





Sycamore Mk 52 


‘The Sycamore Mk 52 wi 
to the Federal German government 
in 1955, and wi 

ied by the army and navy. 


first delivered 








ces 





fully 






Like many early helicopters, the Sycamore had 
wooden rotors with a metal leading edge, Metal 

8 wore fitted on each root and rotor tip to 
odynamic balance. The blades were fully 
articulated in both flapping and dragging plane 






Below: Federal Germany 


served as VIP transports 
and the others performed 
a range of military duties. 


The three-blade anti 
torque rotor was equipped 
with a free-wheel so it 
could continue turning 
during auto-rotation, 





* ° 


a hinge pin was removed 
the rotor blades could be 
folded away for parking, 
The rotors were built to 
Bristol's own design, 


bought 50 Sycamores. Two 








BristoL SYCAMORE 


Sycamore HR.Mk 14 


‘Type: five-seat multi-role piston-engined 
military helicopter 


Powerplant: one 410-kW (550-hp.) Alvis 
Leonides 73 radial piston engine 


Maximum speed: 204 krn/h (127 m.p.h.) 
Initial climb rate: 280 m/min (918 f.p.m.) 
Range: 430 km (265 mi) 

Service ceiling: 4724 m (15,500 ft.) 


Weights: empty 1877 kg (4,129 Ib.); maximum 
2452 kg (5,394 Ib.) 


Accommodation: five, including pilot 



























Dimensions: 

diameter 14.8 m (48 ft. 6 in.) 
length 18,63 m (61 ft. 2 in.) 
height 3.71 m (12 ft. 2 in) 





tail rotor diameter 2.93 m (9 ft. 7 in.) 


























ACTION DATA 


The early single-enginad helicopters had limited speed due to their 
poor power-to-weight ratio, especially when carrying a useful oak 
land fuel. However, speed was not a primary requirement of these 


utlity machines, 





‘SYCAMORE HRM 14 


mia 170 kmh (105 m.p.h) > 


Early helicopters had 
short range due to 
‘engine imitations, 

The figures given are 
for unladen aircrat 
range dropped 
‘dramatically when the 
aircraft carried full tue 
‘and loads. However, 
these helicopters were 
still a big improvement 
fon machines like the 
K-10 and Sikorsky Rt 


SYCAMORE Mit 
RLM 14 620 km 
430 km ) (385 mi.) 








A side exhaust was fitted to avoid scorching 
the deck when landing on ships. The nine: 
‘cylinder radial engine drew air in through an 
intake above the fuselage, and was cooled 







‘A long tail bumper protected the tail rotor, which 
was susceptible to damage if the pilot flared in a 


which could barely 
carry their own weight 


PASSENGERS 


Ka- 
300 km 
(185 mi) 





by an engine-driven fan. 









Flying helicopters 


COLLECTIVE: The pilot takes off by raising 
the collective pitch lever and increasing the 
power using the throttle. ae al 





PITCH AND POWER: This alters the pitch 
on the blades, via control rods to the 
‘swash plate, giving greater lift to the rotors. 








=e 


CYCLIC: By moving the cyclic 
pitch lever, the pilot alters the 
angle of the rotor disc faces. This 
lever is also used to bank and 
transition to and from the hover. 











nose-high attitude on landing, 





PEDALS: The pedals affect the) 
anti-torque rotor tail, allowing 
the pilot to yaw the aircraft 
left and right. 


Helicopters were small machines in the 1940s as they did not have 
the power available to lift large loads and designers built small 
aircratt frst to prove the concept. Within a short space of time, 
however, Yak produced the twin-rotor Yak-24 ‘Horse’ and Bristol 
built the Belvedere, which were both capable of carrying large 
numbers of troops or even light artillery pieces, 


Sent 8 
EMM = 


mae 
5 passengers 
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PHOTO FILE 
Bristo. BELVEDERE 


BRISTOL 


BELVEDERE 


© First RAF twin-rotor @ Heavy-lifter @ Search and rescue | 
































4 Malayan mission 

With emergency floats fitted 
to the side, Belvederes flew 
search and rescue missions 
and heavy lift sorties in the 

jungles of Malaya 





































AHeavy-lifter 
Part of the RAF's requirement for 
the Belvedere was an ability to lift 
bulky loads on an external sling. 

A loadmaster kept a watchful eye 
on the load, like this Bloodhound 
missile, from the large upward- 

opening fuselage door. 








A Flying crane 
Due to the lack of roads and the dense tropical 
jungle, the Belvedere was used for transporting 
heavy items in the Far East. 


Y Back to the drawing board 
The Type 173 was the initial prototype. On its first 
flight the test pilot found it would only fly backwards. 

















A Naval trials 
The Belvedere was initially developed to meet a Fleet | 





Air Arm requirement for a ship-based transport and 
anti-submarine helicopter, but it was never ordered. 












































ristol’s excellent Belvedere gave new 
muscle to the Royal Air Force in the 


1950s at a time when helicopters were 


becoming bigger and more versatile. With twin eae z URES 
0 atile. : J li 
é > The first Belvedere suffered noise > British European Airways leased a 
engines and tandem rotors, the slender, cigar- and stability problems ~ rectified by Belvedere briefly but never used it in 
like Belvedere lifted and carried more than any redesigning the rotor hubs and tailplane. commercial service. 
previous RAF helicopter. Never successful in A The Belvedere underwent many > On 24 August 1952 the prototype for the > The first production aircraft with Gazelle 
its original purpose as a naval craft, the ames uk colauretion eve io . Belvedere series made its maiden flight. engines made its initial flight in July 1958, 
i nitive entered production. 
Belvedere performed well hauling troops, Here a Model 191 airframe undergoes » The prototype was demonstrated at the > The Belvedere had a long career, ending 
supplies and weapons from land bases. engine tests on a test rig in 1957. Farnborough air show in September 1952. its RAF service in March 1969. 


84 


PROFILE 


Bristol’s biggest 
chopper 
when brushfire wars raged 


I: Aden and Borneo, the 


Belvedere was the right aircraft 
at the right time, Britain needed 
a rotary-wing aircraft that could 
carry a payload over more than 
100 km (70 miles) to support 
troops in the field and to help 
maintain combat forces in 
regions that had little to offer in 
the way of roads, railways or 
even paved runways 

Bristol developed the 
Belvedere in 1952 based on its 
experience with the single 




























stability problems the designers 
settled on anhedral tailplanes 















n the 1950s and early-1960s, 





engine Sycamore, an earlier 
helicopter that had been a great 
success, The original version of 
the Belvedere looked promising 
for both naval and civil use, 
but there were many problems 
during the development of this 
helicopter and only the Royal 
Air Force used it operationally 
In final form, the Belvedere had 
four-bladed metal rotors 
proven Gazelle engines. 
Pilots who flew the Belvedere 
recall it with fond memories. 
From the cold of Scotland to 
the tropical heat of Malaya it 


Above: British European Airways 
evaluated the Alvis Leonides- 
powered Type 173. The dihedral 
tailplanes were a feature of the 
early prototypes. 








performed with distinction 





d ‘Though never easy 
to fly and always a 
challenge to maintain, 
the Belvedere did a 
fine job in the infancy 
of large helicopters. 


Left: Based at RAF 
Seletar in Singapore, 
‘No. 66 Squadron 
























Belvederes became 
' . known as ‘The Flying 
1 original Type 17 Prototypes used Leonides ‘ 
had three- bladed Major engines, which did Be.vepere HC.Mk 1 Fonghoueee’ 


wooden rotors. The 
production version for 
the RAF had much 
more efficient four: 
bladed r 


not produce adequate 
power, When the excellent 
Napier Gazelle turboshatt 
were fitted the Belvedere 
began to fulfil its potential 










This Belvedere of No. 26 Squadron wears the original 
transport command colour scheme. The squadron's 
Belvederes saw active service in the Far East where 
they adopted jungle camouflage. 


<a 









‘Awinch on the port side of 
the fuselage could lift weights 
of up to 270 kg (600 Ib), 








Wis 






The heated cockpit was 
fully equipped for day 
and night instrument 
flying. It had dual 

controls and provision for 
an automatic pilot 










ex 


The production Belvedere for the RAF 
had steep, anhedral tallplanes which 
provided good stability and extra lif. 










Although fairy frail in appearance, the undercarriage was an 
‘excellent design allowing operation from rough surface 
castoring front wheels gave good manoeuvrability on the ground. 





The 











LANDING SITE: With the supplies carried on 




















a sling the Belvedere did not need to land to a Pa f 
supply troops on the ground. A small paid 
Clearing in the jungle is all that was needed a 

we 
a ae 
i hin ESSENTIAL SUPPLIES: In addition to 
ing "* arillery, the Belvedere lied the 
troops with extra ammbit and other 
tion by enemy fighters or ground essential supplies which wid otherwise 
forces, This task required great care and skill. take days to arrive by road. 


Below: Due to some handling and 


originally fitted with large endplates. 














BrisToL BELVEDERE 







Belvedere HC.Mk 1 


Type: short-range tactical transport 


Powerplant: two 1092-kW (1,465-hp.) Napier 
Gazelle N.Ga.2 turboshaft engines 


Max speed: 231 km/h (145 m.p.h,) 

Max cruising speed: 222 km/n (138 mph) 
Rate of climb: 305 m/min (1,000 f.p.m) 
Range: 121 km (75 mi) 

Ferry range: 740 km (460 mi) 

Service ceiling: 5275 m (17,902 ft) 


Weights: empty 5277 kg (11,609 Ib.); maximum, 
overload take-off 9072 kg (19,958 Ib.) 


Dimensions: rotor diameter, each 14.91 m (49 ft) 
ength rotors turning 27.36 m (90 ft) 
height 5.26 m (17 ft) 
rotor disc area, both 349,30 m (3,758 sq. ft) 





COMBAT DATA 


MAXIMUM SPEED 


Thanks to its excellent Gazelle turboshaft engines the Belvedere had 
{900d performance and set a number of point-to-point records in the 
rly-1960s, The Yak-24 was slower but could carry bigger londs, 


_ BELVEDERE We. weak (1309.0) get 






YAK-24 ‘HORSE’ 175 kh (109 np.» pe 





ing able to 
‘carry 20 fully armod 
troops the Belvedere 
‘could also carry up to 
12 stretcher cases 
togethor with medical 
attendants. The larger 
Yak-24 could carry up 
to 90 troops, which was 
very impressive 
achievement for the 
late-1950s. The H-21 
‘could algo oarry 
stretchers for casualty 
‘evacuation duties 


MAXIMUM LOAD 


Lifting capability was a primary consideration in the design and ail 
three helicopters could cary a useful payload, They also had 
provision for carrying undersiung loads. 


== 


‘YAK-24 ‘WORSE? 


BELVEDERE HC.MK 1 20 troops 


YAK-24 ‘HORSE? 30 troops 
RHRRHRRRR ARERR 
erent 


wae 20 troops 













































2120 kg (4,665 1b, 






































AVIATION FACTFILE: HELICOPTERS 


CIERVA 


AUTOGYROS 


@ Rotary-winged aircraft @ Spanish inventor @ British manufacture 








uan de la Cierva was born in September 
1895. He designed and built a glider 
when he was 15, and his first three- 
engined aeroplane in 1918. His true aim was to 
design an aircraft that would be able to 
intain lift, and land safely after an en 
failure. Practical helicopters were impossible 
with the engines and materials then available, 
so he turned to the concept of an aircraft 
using an unpowered rotor for lift and a 
conventional propeller for propulsion. 





A Cierva’s autogyros were among the 
first practical rotorcraft. However, it was 
not until the mid-1930s that vertical take- 
off in an autogyro was possible. By the 
end of World War Il, the helicopter had 
demonstrated unbeatable versatility. 


CienvA AUTOGYROS 


Vertically rising C.40 > 

The C.40 of 1938 was able to make a direct vertical take-off. This was 
accomplished by spinning the main rotor at a high speed with the 
blades at zero incidence, then selecting positive pitch to create lift. 













Commercial successes >» 

The most commercially successful early 
design was the C.19, the first purpose-built 
autogyro. Twenty-nine were built. 


Air Ministry craft > 
British Air Ministry 
interest in Cierva’s 

designs began in the 
1920s with the C.6. Avro 
was among several 
British companies 
eventually licensed to 
build autogyros. The 

RAF evaluated several 

prototypes, including 
C.6s, a C.8L and C.19s. 

In 1934/35, 12 C.30As 

were delivered. 




















4 First successes 

With subsidies from the Spanish 
government, Cierva built the C.6 
series, using Avro 504K fuselages. 
Such was its success that Cierva 
established a company in the UK. 


























Cierva’s first autogyro > 

Using the fuselage of a French 
Deperdussin monoplane, Cierva built the 
C.1, an aircraft that refused to fly! 





FACTS AND FIGURES 
> Twelve C.30As (designated Rota Mk !) > During World War It 





Jeep was fitted 


were delivered to the RAF in the 1930s, 
followed by 13 civil examples after 1939. 


> Among preserved Autogyros is a Rota 


Mk I (C.30A) at the RAF Museum, London. 


> British-built C.19s were sold in countries 
like New Zealand, Japan and Australia. 


with a rotor and towed behind an aircraft, 
using the autogyro principle. 

> Juan de la Cierva became the first autogyro 
passenger in a C.6D on 30 July 1927. 

> In the late 1920s, Cierva learned to fly 
his own autogyros. 






PROFILE 


wing pioneer 














ierva patented the the C4 


( 1utogyro (or autogiro) 
design for his aircraft 

Their key feature — and a vital 
contribution to helicopte: 
development ~ was the 
articulated rotor hub, Its drag 
and flapping hinges allowed the 
individual rotor blades to rise 
and fall and thus ‘evened out 
the lift. The first workable craft 



















To start the main rotor spinning 
before take-off, the C.19 and 
later designs introduced a drive 
transmission system from the 





main engine. This was controlled 
Jutch and brake 
operated from the cockpit. 


by a rotor 





A seven-cylinder 
Armstrong Siddeley 
Genet Major IA radial 
rated at 104 KW (140 
hp.)was installed in 
the C.0A. To the 
RAF, the engine 









aircraft fuselages 
were purpose-bu 
AN, Roe and C 





flew in J: 
and covered 4 km (3 miles). By 
, Cierva’s C.8L 
Mk II design, powered by a 
149-kW (200 hp.) Lynx engine 
and based on an Avro 504 
fuselage, made 
mile) flight across the English 
Channel and on to Paris, 
Cierva died in an airliner 
crash at Croydon in December 
1936, by which time his ideas 


September 19 





Loré-et-Olivier built 
Focke-Wulf built 40 examples 


Spanish rotary- 













Although the initial Cierva designs used existing . 
the C.19 and subsequent models ‘Among the new features of the eR 
Shi ae vane ogo nat The ©.208 tueelage st ; Borate told retot bla F282 v21 KOUBR FI 186C-1 STORCH 
rty-six were licence-buit by ne C.90'8 fuselage structure was of .30A were folding rotor blades to oa erhl ail. 
Ltd, all at Manchester. In Fran. ‘Duralumin tubing with a fabric skin allow easier hangarage, and a Bie! i ) elu d 2] wih dot 
% designated LeO C301, while covering, The later C.40 used wooden reverse aerofoil section on the port 





Getting airborne in an autogyro 


CIERVA'S AUTOGYRO: The term ‘autogyro' was coined 
by Juan de la Gierva to describe his aircraft, in which the 
freewheeling main rotor provided lift for vertical fight. 


FORWARD MOTION: With the 
rotor locked, the engine was 
started and pulled the aircraft 
forward. On early designs the 
rotor was unlocked and air 
flow made the rotor rotate. 








nuary 


1 40-km ( 





Cierva AuTOGYROS 













Below: Early autogyro flights were 
plagued by accidents. The first three 
designs failed to become airborne; it 
was the C.4 that finally flew in 1923. 







1923 






Above: de Havilland’s distinctive lines 
were evident in the C.24, designed 
and built by the company in 1931 





had been accepted and he had 
formed his own company in 

England. The C.40 had a newly 
developed tilting rotor, allowing 
it to take off vertically 


3.38 m (11 ft. 1 in) 
99.89 m’ (1,075 sq, ft.) 


ACTION DATA 












One of three Cierva C.30s impressed into RAF 

service in World War Il, this aircraft was previously 
G-ACWH. No, 529 Squadron employed a number of 
Rotas for radar calibration duties during 1943-44, 





iota Mk Is (C.30As) had a top speed comparable to the fixed 
wing Flesoler Storch, Although RAF Rotas were attached to the 
School of Army Co-operation, they were soon assigned a coastal 
radar ¢ 

STOL li 


ibration role. The Storch was a widely-used German 
son aircraft 





























The C.30 was ter, the pilot 
‘occupying the rear cockpit. The pi 

able to unlock and tit (laterally 
fore and aft) the main rotor u: 
control column attached to the 


6.30 


1282 V2 KOLB 150 km 





rotor head. 


FI 1860-1 STORCH 


For yaw stability, the C.30' 
ertical sure 1 | POWER J 

izeable area, A large fixed fin hat With an engine of itte more power, the F1 282 search-and-rescue 
5 email tinmer at the excreme ‘and spotting helicopter was able to accomplish vertical fight using 
decir two intermeshed rotors. The Storch STOL aircraft had a larger 

EY engine but none of the versatility of the rotary-winged types, 
fitted. T rolying on an airstrip trom which to operate. 





175 ka (109 m. 











small ventral fin was also 
horizontal fins had! 


plumed ends for extra stabil 














6.308 had 
1 good range 
performance, 
comparable to 
that of the Storch, 
Lack of range was 
a shortcoming of 
early helicopter 
designs. The 
Kolibri was a small 
two-seater with 
litle internal fuel 
Capacity, whereas 
the Clerva used a 
larger fuselage, 
similar toa fixed: 
wing aircraft, with 
more tankage, 


skinning over a metal internal frame. tailplane to counteract rotor torque. 





LIFT FROM THE ROTOR: Combined with the 
aircraft's forward motion, the spinning rotor disc 
provided lift, much like a helicopter. This allowed the 
autogyro to make very short take-offs. 


1292 V21 KOLIORI 
TILTING ROTOR: The C.30 used a driveshatt from the engine to 
initiate rotor rotation. Once the rotor had reached the required 
lutions per minute, it was tilted backwards. 


Fi 1560-1 STORCH 
467 km (290 mi.) 
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AVIATION FACTFILE: HELICOPTERS 


EH INDUSTRIES 


EH.101 MERLIN 


@ Anti-submarine warfare @ Assault transport @ Heli-liner 








he EH.101 Merlin is the West's most 
i promising large naval anti-submarine 

and rescue helicopter. It is a big, 
attractive craft with a five-bladed rotor 
and a long fuselage, with the capacity for 
diverse military missions. Britain and Italy are 
equipping surface warships with EH.101s, and 
pilots praise its stability, handling and 
performance. Land-based military and civilian 
models will soon follow the successful 
maritime version. 








A A large maritime 
helicopter can perform many other 

useful roles at sea besides anti-submarine 
warfare. The EH.101 will undoubtedly follow 
in the footsteps of the S-61 in carrying out 
oilrig support missions. 





EH Inpustrics EH.101 


BE Heli-liner > 
Another former 
Sea King job that 
the EH.101 is sure 
to take up is the 
heli-liner role. It 
will carry 
passengers faster 
and much more 
safely, thanks to 
its third engine. 





A Leaning fin 

The tailfin of the EH. 101 
has a pronounced lean 
to port, to counteract the 
effects of the 

‘main rotor. 





Atrials family 
The EH.101 systems were first 
tested in the Sea King furthest 
from the camera. It is flying 
with the civilian trials EH.101 
and the Royal Navy's PPS. 





¥ Avionics testhed 

Number PP4 was the naval avionics test aircraft, engaged in testing 
the systems for anti-submarine warfare. The aircraft was destroyed 
in an accident early in 1995, but the crew escaped safely. 








MERLIN 
























4 Advanced head 
The five-bladed rotor 
head is designed to be 
resistant to cannon fire, 
and can continue 
operating even after a 
gearbox oil leak. 








> The EH.101 prototype, with few of the 
features of the final aircraft, flew on 
9 October 1987. 


> The Merlin makes extensive use of 
hi-tech composite materials. 


> The EH.101 will have a special ‘harpoon’ 
system for landing on frigate decks. 


> An Italian Merlin was lost in an accident on 
21 January 1993, causing a brief delay in 
flight testing. 

» British Merlins will fly from the decks of 
‘Type 23 frigates like HMS /ron Duke. 


» Merlin production began at the rate of one 
new helicopter every seven weeks. 


PROFILE 





the seas 


he attractive EH.101 
Merlin was conceived 
as a replacement for 


the busy but antiquated 
Sikorsky/Westland Sea King. It 
was designed as a co-operative 
venture by Westland and 
Agusta, who established a 
company called European 
Helicopter, later EH Industries, 
to build this advanced, multi 
purpose machine 

The Merlin is a large and 
costly helicopter and may prove 
too costly for some navies. In its 
state-of-the-art anti-submarine 








The EH.101 has a 
late-of- the-art 
‘glass cockpit’ with 
multi-function 
dis: 










The Mertin’s three powerful engines, wel 





Use that speed to patrol large areas of the ocean, 





‘SH-60 SEAAWK 


Kaz 





extremely advanced aerodynamic shape make it one of the 
In the world, even when carrying a full load of weapons or personnel It wil 


New king of 


form it may nevertheless 
become a common sight on 
the world’s oceans, especially 


on the flight decks of larger The utility version of the EH.101 

frigates and destroyers. has better prospects for export 
The Merlin offers sturdiness, than the naval version, but it faces 

range and endurance. It is a stiff competition from another 


complex aircraft, howey 
this, combined with its cost, has 

seen Canada cancel its order other uses, 
Britain and Italy have ordered operations, civil oil industry work 





EH Inpbustries EH.101 MERLIN 



















de-tacing air intakes 
are one of the many 
anti-ioing features fitted 
to the EH. 101. Another 
feature is thermal 
de-icing mats fit 
the rotor leading eciges 









1d to 





















and European design, the NH.90. 

























EH.101 has advanced 
swept-tip rotor blades, 
derived from the British 





including army 











more than 80 copies between and executive transport, As a es TSI height = « 6S meat) 
them though, to operate on both — utility transport, Merlin can haul The undercarriage is a Project Lanxthee broka rotor disc area 271.70 m’ (2,924 sq. ft) 
land- and carrier-based duties. 30 infantry soldiers, 5445 kg ae soars teble the helicopter world 

With a rear fuselage ramp (11,980 Ib.) of cargo, or 17 Secrebie cashes speed record, rs SIL = a 
added, the Merlin is ideal for passengers in comfortable seats.  EH101 prototypes have EH.101 variants 


The EH.101 is powered by three 
EH.101 Mer.in ‘PP5 aoa alan aeecicoad hanes th of more than 10 metre 

PP5 is the Royal Navy's EH.101 trials aircraft. First flown General Electric T7( 
in October 1989, the helicopter was the first with a 


complete set of mission systems, including the 
Blue Kestrel radar and computerised avionics. 





haped fuselage and rotor blades of 
st helicopters 


— 
wee 250 kv (185 mph) a 


: lo 
cae ' AF 
“ r on . 
. 
Orange Reaper electronic 
spport measures antennas 
The rear cabin contains the dipping _are fitted to the front and 
sonar and its winch, sonobuoy racks rear of the helicopter. Thi 
The Blue Kestrel radar can be used and dispensers, a sonar operator system wars the crew of 
sea search, navigation and and a tactical systems officer the presence of enemy 
over-the-horizon targeting radar transmissions, 












survived simulated hi 
landings at vertical speed 





1 MERLIN: Built for the Royal Navy, the primary anti- 

‘submarine variant of the EH.101 has a fully computerised 
avionics suite and a 960° scanning Blue Kestrel radar, 

D0 turboshatt, but 


British ones will use the more powerful 2 CH-148 PETREL: Canada intended to use the EH.101 
Rolls-Royce/Turboméca RTMS2z as its primary shipborne ASW helicopter. But rising costs 


and a new government saw its cancellation in 1993, 
See 


LS » 


(33 ft) per secon 






















































COMBAT DATA 


The Metin size 
a considerable achantage 
When it comes to carying 
Weapons. Four torpedoes 
Instead of two is oniy pat 
Of the story, however, the 
EH.101 is also capable of 
‘operating with ful-size Ha 










3 MILITARY UTILITY: On order for the Royal Air Force, 
the military utility variant has a rear loading ramp and can 
carry six tonnes of cargo or 30 fully-equipped troops. 






4 HELI-LINER: The main commercial variant will fly up 





Pe otecm two oe to 30 passengers in an airline-style cabin at a range of 
orbiooe” = or aire or 1000 km (620 miles). Key markets include city-centre 











routes and oil rig supply. 
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AVIATION FacTFILE: HELICOPTERS 


PHO 





FILE 
ENSTROM Enstrom SHARK 


‘Y Blended body 
IH AR K The streamlined fuselage of the Shark ~ the result of a careful 


design study - is displayed for the camera. 














@ Observation helicopter @ Passenger transport @ Trainer 














A Light transport 

Later versions of the helicopter were 
capable of carrying three passengers 
seated abreast, Although cramped, 
visibility from the cockpit was excellent. 




















Military service > 

Operated by the Peruvian army, the helicopter 
is used for light observation and training 
duties, replacing the early Bell 47, 





















4 High performance 

Due to its lightweight design, the manoeuvrability 
of the Shark is exceptional, as demonstrated by 
this flying display at an air show. 






























































Later Versions > = * | 
This late-model Enstrom development is test flown. 
A gradual upgrading of the design has taken place 
Ba RGaTTi UE SINE TORT ORE Wh NN in an attempt to bring the helicopter wider service. | ——s = } 
irst flown in its original form in 1962, the 
Enstrom 280 has been one of the most 
successful light piston helicopter designs FACTS AND FIGURES 
ever. Whether teaching students to master the 
bdilos of UaiGoaiar BEES acceviid cote. > First flight of the Enstrom Shark was on 26 > Military versions of the Shark serve with 
P' ITs Spraying Crops, May, 1962. it was the first of two three-seat the Chilean and Peruvian armies as 
transporting businesspeople across cities or pre-prockiction models, observation helicopters, 
patrolling Pipelines, the Shark has proved Demonstrating the F-28's > The helicopter features a light alloy and > A four-seat version was developed and 
popular with pilots and customers alike. peat to remain stabs Pn Eas hove a Riad glass-fibre cabin section. flew in 1978; it was called the Hawk. 
i employee is hauled into the air in front of the 
Peele een ule Sc cometin Comer ees Ot cameras a3 a marketing sales gimmick. > The US Army has shown an interest in the > The most recent development of the Shark 


changed much as the Shark remains an 
excellent utility helicopter. 


design, as a training helicopter. is the five-seat Eagle. 
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ENstRom SHARK 






























Enstrom’s Shark 
of the air 


Below: A US Army request for a new 
training helicopter saw a developed 
model of the Shark enter the 
competition. Though test flown by 
service pilots on occasion, the 































nstrom was formed in these helicopters had been helicopter has not received an order 
Be specifically to build built. With a redesigned main and remains under development. 
a light helicopter. The gearbox, main rotor shaft, and 
?-28, designed by Rudy J an optional exhaust silencer, the | (—— = 
Enstrom, first flew in 1962 F28 can be configured for crop Above: Operating with the Chilean 
By the time the improved F-28/ spraying with easily removeable army, the Shark has proven to be an 
was built in 1968, Enstrom had hoppers, and is also available excellent utility helicopter. 
been purchased by a bigger as a police variant (F28E 
corporation, A turbocharged Sentinel) with a searchlight with Chile, Colombia and Peru 
F-28B was built, along with a ‘The 280FX is a substantially operating the type. The military 








‘T-28 turbine-powered variant Jed version, with new optimised TH-28, which lost out 
By 1975, production of the ats, tail fins, faired landing to the Bell TH-67 for the new 
28C had begun; this variant was ar and a covered tail rotor US Army training helicopter Height: eee 
phased out in 1981, when the shaft. More than 170 F-28F and requirement, is a similar aircraft ote abe sree 574,08 aie) 
current F-28F and 280 appeared. JFXs were in service in 1993 
These models became very The 280 achieved some 
popular and by 1993, over 900 of success as a military trainer ACTION DATA 


changes to the airframe. Later versions are 


powered by Allison turboshatts Course of development SJ a2 ETA seo (1298) $= 
BO 105 CB 242 kan/h (150 m.p. 


=== > 
the F-26F offs better performance inal fight areas than the 


Robinson R22. Although not as powerful as the Bo T05CB, the 
F-28F does not require as large of a load-carrying eapacity, 


z~¢+> 
















Although cramped for travel 
flights, the cabin can accomodate three 

passengers in comfort for short trips, The 
pilot is positioned on the port side and ha 
excellent visibility in all direction: 


on long The helicopter is powered by an Avco 











280FX SHark 















Constru te from a light alloy and gle Bs fibre, the Bringing helicopter travel to the masses has always F28F SHARK 

Deh TR ee been a driving principle for manufacturers. The pf 10508 
rmenogoque constuction, The reeuling weigit of Enstrom company has gone a long way to resolve this (420 hp.) 
the Helocpterle supiehcainia with its designs. ROTOR DISC AREA 





‘A large three-blade rotor disc offers excellent handing quaitites for 
the F28F in the hover — a key seling point forthe helicoper. 
Compared to the larger BO 105CB, the disc area seems too large 
for the small haicopter, 





80 105 cB 
F20F SHARK 75,40 m 

74,66 m (818 sq. ft.) 
(004 sq. ft.) 






Il ROBINSON 
R22 MARINER: 
Developed in the US, 
the R22 has been 
exported worldwide 
to serve as a utility 
and training 






























helicopter, The lower operational 
design has proved cost thanks to a less widely in both civil 
very successful. fuel-thirsty engine. and military roles. 





AVIATION FACTFILE: HELICOPTERS 


EUROCOPTER 





AS 350/550 EcurREeEuIL 


@ Anti-tank helicopter @ Air taxi @ Advanced rotor design 


























nown as the Ecureuil, the Squirrel or, in 
Kees America, the AStar, the AS 350 
was developed to replace the 
Aérospatiale Alouette. First flown in June 
1974, it has been produced in military and 
civil versions. Military models include the AS 
550U2 utility, A2 armed and C2 anti-tank 
versions. The AStar is fitted with a single 
Textron Lycoming LTS 101, whereas the 

lan 355 Twin Squirrel, or TwinStar, and 
military 555 Fennec have two engines. 
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A Citywide travel 
Several companies have purchased the Ecureuil 1 at MOL 
and use it as a safe and reliable method to 

overcome city congestion. { 


F ooh cae : 
Y American flyer 

Operated in the United States as the AStar, the AS Ls 
350 is used as an executive transport. 


A Personal transport 

Although it has not replaced the family 
car as first stated by the helicopter 
manufacturers, it is very useful for 
those who have the money. 


Shipboard down under ¥ 
| Operated by the Australian navy, the AS 

350B has a lightweight Doppler 
navigation system for overwater flights. 


YY Rocket attack 
Seen launching unguided rockets during a test flight, the Ecureuil 
has been purchased by a number of armed forces. 








































FACTS AND FIGURES 


> The first flight of the AS 350 occurred on 
24 June, 1974, followed by a second 
‘example on 14 February, 1975. 

> A ully-armed version of the Ecureuil is 
capable of launching anti-tank missiles. 


» The Ecureuil is marketed as the AStar in 
the US, where it has achieved 
considerable sales success. 


> A gunship version of the Ecureuil has a 
20-mm cannon and twin gun pods. 


A Despite the standard layout 
of Aérospatiale's Ecureuil, the 
helicopter has gone on to achieve 
notable sales success in both the 
civilian and military markets. 


» The helicopter has been assembled under 


> Emergency flotation gear can be fitted to 
licence in Brazil. 


the skids for operations over water. 


Eurocopter AS 350/550 Ecureuit 


PROFILE 


Europe’s ut 
helicopter 
kept the AS 350 and its 


C= derivatives on the 


market for more than 20 years. 













point for the AS 350, as 
demonstrated by the Alaskan- 


operated example, which is using 
the rear of a ship as a helipad. 


wie rr 







ontinued development has i4 AS 555ANs use the 340-kW 
(456-hp.) Turboméca Arius. 
AS 550s and 555s have been 
produced in both armed and 
Operators use them for a variety unarmed configurations for 


of tasks, from passenger several military customers, and 


Above: Displaying a more war-like 
role, this French army example has 


rocket pods. 


rerial 
filming to construction work 
They have captured 60 per cent 
of the civil and public service 
market for single-c1 
cight-seat helicopters. 

The first twin-engine model 

flew in September 1979, Most 
examples have Allison 250 
engines, but the French air force's 


transport to police work, there are naval variants as well 
Helibras of Brazil has assembled 
versions of both the single- and 
twin-engine Fennec, known as 


Esquilos, Arma 


improved performance in hot 
weather altitudes 
The maximum load has been 
increased to 1397 kg (3,080 Ib), 


and at extreme 





Ine, six- to rent options include 


guns, rocket pods, anti-tank 





missiles and torpedoes. 
The latest AS 350B3, flown for the 
first time in March 1997 
powerful Arriel 2 engines for 





while new avionics, displays 


has more und controls make it safer and 





easier to operate 


Below: Versatility is a major selling 


















AS 550 Fennec 
‘Type: General-purpose 6-seat helicopter 















Powerplant: one 546-kW (732-hp.) Turboméca 
Arriel 101 engine 


Maximum speed: 287 km/h (178 m.p.h.) 


Initial climb rate: 534 m/min (1,750 f.p.m.) 
from sea level 


Range: 666 km (413 mi.) 
| Service ceiling: 4800 m (15,750 ft) 


Weight: empty 1220 kg (2,684 Ib.); max take-off 
2250 kg (4,950 Ib.) 










Weapons: one 20-mm M621 cannon and twin 
7.62-mm (,30-cal,) gun pods when installed 










Dimensio 
Main rotor diameter: 10,69 m (35 ft. 1 in) 
Length 10,93 m (42 ft. in.) 
Height: 3,14 m (10 ft. 11 in) 
Rotor disc area: 89,75 m’ (966 sq, ft.) 





ACTION DATA 








Operated by Singapore, the Fennec has seen use as 
both a utility and attack helicopter. Intended as a 
replacement for the Alouette, the AS 550 is proving 
to be a worthy successor, 


Building on experience gained from earlier designs, the 
Ecureuil features a three-blade main rotor with 
have been removed from the 


replaced with maintenance-free joint 


a gla 
black 


fibre 
and 






hub. The hinge A highly simplified transmission unites the main 
tall rotor with the turboshaft powerplant. This i 


and maintenance-free arrangement 


















The rotor 
reduce weight 
toel, This te 
has be 


the Ecureuil are manufactured from carbon fibre tc 
ind are protected along the leading edges b 
» offers improved performance for les 

ted by helicopter manufacturers worldwide 





tainl 
ight ar 











When operated in the anti-tank 

















role, missiles can be attached tc The helicopter follows a standard configuration 
the fuselage on pylons, A sight of a pod and boom construction al nit 
installed above the cockpit for incorpor al and ventral fins with a 










alming the weapon horizontal stabliser 





Eurocopter’s diverse designs 
Il As 330 SUPER PUMA: Capable of long range while carrying a Ml SA 341 GAZELLE: A compact design capable of a high 


II As 365 DAUPHIN: A development of the Dauphin 1, the 
improved twin-engine design has a greater range and improved 
lifting capacity, it has been sold around the world. 


large payload, the Puma is the ultimate in civilian helicopter travel. 


cruising speed, the Gazelle is only hindered by its small cabin. 
Continually improved, the design is in widespread service. 


for carrying passengers. 











‘TAKE-OFF WEIGHT 


The high take-off weight of the AS 650 allows It to be ussed for a 
Wide range of duties, rom attck to air ambulance. Compared to 
the later Mi-34, Its performance Is excellent 














SA341F 
1800 
M4 neR 
3 “30 kn 
fae. (280 mi) 
lage fa km 
area of the AS 550 (413 mi.) 2 
required a 
reduction Intel 
toad, wich 
resulted in the loss 
ot range. though 
less capable than 
the simiae Gaze 
the Fennec has 
been effective in S41F GAZELLE 


civil use, The later 
Mi-34 has even 
leas range. 


The streamlined design of the Gazelle has made it one of the 
fastest in its class, Despite its similar appearance to the Russian 
Mi-34 "Hermit, they have very diferent cruising speeds. Although 
i's a larger machine, the AS 550 has a respectable performance. 


1670 km (415 mi.) 































AviaTION FacTFILe: HELICOPTERS 
EUROCOPTER 


AS 332 SuPER PUMA 


© Oilrig support @ Search and rescue @ Tactical transport 











urocopter's family of heavylift 
helicopters - Puma, Cougar and Super 
Puma - perform many duties around 
the world, but none more challenging as 
those in the petroleum industry. This is high 
adventure only a helicopter can provide - 
heading out over raging seas to bring 








A The Super Puma has been a great 
supplies to oilrigs on the ocean. Fortunately, success in North Sea operations. It has 


proved very reliable, and can operate in 
marginal weather conditions that would 
severely inhibit less capable helicopters. 


helicopters like the Super Puma handle 
extremely well when the going is rough. 
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Eurocopter AS 332 SUPER PUMA 



































A Bristow Puma 

The British operator Bristow Helicopters works its Pumas very hard. 
There is an average of 55 sorties a day leaving Dyce heliport near 
Aberdeen, heading out to the oilrigs and support vessels and back. A Pre-flight checks 

Puma pilots have to carry out an 
elaborate check procedure before 
flying. This begins with the pilot 
walking round and examining the 
airframe and rotor blades. | 





<4 Long nights 

Operating in the Shetlands means 
long summer days and early 
starts, but long winter nights 
allow few daylight flying hours. 


A Ready to go 

With a close eye on the vicious and changeable 
weather and fuel states carefully calculated, the 
crew taxis out. The number of passengers is 
variable, depending on the fuel load needed. 

















A Night maintenance 
Where possible work is carried out at night, as the 
Super Pumas have a very busy day schedule. 


<4 Norwegian Puma 
AS Lufttransport operates in the Norwegian sector, 
often flying in Arctic conditions. 




















FACTS AND FIGURES 
> The prototype Puma first flew on > Petroleum Helicopters, the world’s largest 
15 April 1965. user of helicopters, uses Pumas and 
> The Super Puma took to the air for its Su bedraners 
maiden flight on 13 September 1978. » The military Puma variant, the AS 532 
> About 420 Super Puma/Cougar Collars ta sect by SA /c our tee: 


helicopters have been built, about half of > The Super Puma Mk I! introduced new 
them used by civil operators. main and tail rotors and transmission. 








PROFILE 





Flying for oil in 
the North Sea 


érospatiale (now 
Eurocopter) has built a 
superb helicopter family 


with the AS 330 Pu AS 332 
Super Puma and AS 332L2 
Super Puma II. With twin: 
engine reliability and an interior 
of 11.40 m’ (403 cu. ft), the 
Super Puma offers brute hauling 
power. A survey of petroleum 
companies recognised the Super 
Puma as the most cost-effective 
helicopter in its class 

The Super Puma retains the 
original Puma’s retractable 
undercarriage and adds glass 





A protective grille is fitted to the engine intakes 
to prevent ingestion of ice or debris, The 
ngines drive at over 23,000 rpm, reduced by 





the 





> 265 rpm at the main rotor, 


The Super Puma can be 
flown by a single pilot in 
visual flight conditions, 
but instrument flying in 
ther requires 









jore Pumas us 
mounted 


aly have a pas 
ather radar, 








The Puma family 





Il SA 330 PUMA: Developed initially as a military transport, the 





As in all helicopters, the 





The 
1 by 


adome 


fibre rotor technology 
Super Puma is identifi 
its ventral fin and nose 
for weather radar 

For oilrig support, pilots 
praise its qualities, which also 
appeal to military users. Just as 
the rotors are deemed strong 
enough for 40 flying hours 
after hits by 12.7-mm (,50 cal.) 





small-arms fire, the fuselage 
and main rotors of the Super 
Puma can endure salt-water 
corrosion, high winds and the 
other challenges of petroleum 
industry flying, 


nger cabin of the 
Puma is quite noisy 





Flotation gear is ¢ 
operating in bad we 
the dangerous North 








The Super Puma supplements the 
older and larger Sikorsky S-61 Sea 
King (below) to service the oil 
industry. It has been a great success 
for the manufacturers, now called 
Eurocopter. The British operating 
company Bristow ordered 31 of a 
special variant known as the Tiger 
for offshore support work, and 
others are serving as far afield as 
the South Pacific and Abu Dhabi. 


The more powerful Maklla 
turboshaft replaces the 
original Turboméca Turmo 
of the original Puma, 


Eurocopter AS 332 SuPer Puma 


The four-bladed main 




















rotor is made of gia 
reinforced plastic with a 
carbon fibre stiffening and 
mottoprene filer -_ 












BRISTOW— 


The Puma airframe is of 
ntlal when “onventtionall aluminium 
ther over with titanium skinning ir 
Sea. critical areas, 








I As 332 SUPER PUMA: Based on the highly successful 


Puma could carry between 16 and 20 passengers. It was one of SA 330, the Super Puma has more powerful engines, better 





the first helicopters cleared for all-weather operation. 


avionics, and a tougher airframe and landing gear. 


In 1994 lightning struck the tall rotor of a Bristow 
ausing it to ditch into the North 
Sea, miraculously without injury to any pas 


AS 332 Super Puma 


‘The Super Puma serves in large numbers in the North Sea, 
Known as the Tiger to Bristow Helicopters, it serves with other 
operators including Helikopter Servis and Bond Helicopters. 





Super Puma, 








sengers 








I SUPER PUMA II: The latest version of the Puma, first 
certified in 1992, is the Super Puma Il. It is the longest in the 
series, with a stretched fuselage seating up to 29 passengers. 























AS 332 Super Puma 
Type: medium-size transport helicopter 


Powerplant: two 1184-kW (1,590-hp.) 
Turboméca Makila 1A1 turboshafts 


Maximum cruising speed: 266 km/h 
(165 m.p.h.) 


Weights: empty 4460 kg (9,812 Ib.); loaded 
8600 kg (18,920 Ib.) 


Accommodation: crew of 2; 24 passengers in 
high-density configuration, or nine stretchers 
and three seated casualties, or 4500 kg 

(8,900 Ib,) of cargo slung externally; some 
models have twin freight doors to 
accommodate bulky cargoes such as oil-driling 
equipment 
































































main rotor diameter 15 m (49 ft. 2 in.) 
length 18.15 m (69 ft. 6 in) 
height 5.14 m (16 ft. 10 in) 


rotor disc area 177.00 m’ (1,905 sq. tt.) 











ACTION DATA 


CRUISING SPEED 


The Super Puma is a thoroughly modern design, and ls capable of 
‘maintaining a high-speed cruise through bad weather conditions, 
This ia important, since in its unceasing search for new supplies 
the oll Industry operates in some of the most hostile environments 
(on Earth, from the violent winter storms of the North Atlantic to 
the Polar wastes of Siberia and Alaska, 


ae 
ASax2surEn PUMA 266 kn (165m...) mils 
ws 225, caomo.ny \——wiits 





(MODEL 214 


France | saa 

= — G&S 
forth Sea helicopters: ‘500 ken (310 mi. im 
See re 


need plenty of range 
the oll and gas production 
platforms they service are 
exploiting reserves in 
deeper and deeper water, 
at ever increasing 
distances from the nearest 
shore bases. The abilty to 
fly those distances in 
severe weather conditions 
{s also essential 


PASSENGER CAPACITY 


‘Modern marine driling platforms, especially those geared for 
deep-water operations in bad weather areas such as the North 
Sea, are massive structures housing hundreds of people. There 
Is constant movement of men and equipment over wide areas, 
80 large-capacity helicopters become essential to the smooth 
running ofthe oilfields. 








As 3x2 suren Puma Tit 

24 passengers ‘seeane 

MiB Pritts 
arpa = YY 
wove. 214 18 posenges 








‘AviaTION FacrFiLe: HELICOPTERS 


EUROCOPTER 


AS 355/555 Twin STAR 


© Versatile lightweight @ Air taxi @ Police, ambulance, fire service 








nown in the United States as the 

K Eurocopter Twin Star, the bouncy 
ittle Aérospatiale Twin Squirrel is 

one of the world’s most versatile flying 
machines. It is small, modest and relatively 
inexpensive, but it is an amazingly practical 
helicopter with dozens of everyday uses. 
From air taxi services to police and rescue 
work, the Twin Star gives solid performance 
at reasonable cost. 








A The Twin Squirrel is popular with 
everybody from air taxi services to TV 
stations, who appreciate the perfect view 
it gives when breaking stories. 
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Eurocopter AS 355/555 Twin STAR 





























Y Police support 

The Twin Squirrel is used by 
several police forces around the 
world, including Britain's 
Metropolitan police, who use it 
alongside the larger Bell 222. 








Neat interior > 

The Twin Star has 
found its real niche as 
a comfortable air taxi. 
Its compact cabin can 
accommodate four 
passengers. 


4 Fennec 

The military version 
of the Twin Star is 
known as the 

AS 555 Fennec. It is 
used for light utility 
work such as liaison 
and scouting, and 
can be armed with a 
Giat 20-mm cannon 








A Safety tests 

Modern helicopters undergo 
strict testing, such as stability 
analysis, before entering service. 













vma 


Power-line surveillance > farcry 
Several UK electricity companies 
operate the AS 355, Its primary 
task is to locate damaged power 
cables allowing swift repair. 


A Light rescue 

Equipped with a winch above the port door and a 
cargo hook, the Twin Squirrel can be used for 
search and rescue and light transport duties. The 
large mirrors under the starboard nose window 








pod and pylon- allow the pilot to see the load carried by the 
mounted rockets. _ aircraft's central cargo hook, essential for safety. 


> Anaval variant, the AS 555MN, is 
equipped with a chin-mounted radar, but 
is unarmed. 

> The first Twin Squirrel made its maiden 

ht on 28 September 1979. 

> The Twin Star has the best safety record 
of any helicopter in its class. 





> Brazilian company Helibras builds Twin 
‘Squirrels with the designation CH-55 and 
VH-55 for the Brazilian air force. 

> The Twin Squirrel's FADEC control system 
allows automatic engine starting. 

> About 750 Ecureuils and Astars have 
been delivered to operators in 19 nations. 


PROFILE 


Eurocopter’s 
versatile baby 


he Eurocopter Twin Star 

is one of the world 

best-selling light 
helicopters, Combining the 
twin-engined safety (essential 
for operating above dense 
urban areas) with the versatility 
and low costs of the AS 350 
Squirrel, the AS 355 has been a 
great success, It has sold very 
well in North America, despite 
the dominance of the light 
helicopter market by the Bell 
206 and Hughes 500, 

‘The Twin Squirrel is derived 
from the single-engined AS 350 
Ecureuil, driven by a single 
Turboméca Arriel turboshaft 


The Twin Squirrel has a 
simple two-bladed tail rotor, 
unlike the ‘fenestron’ or 

in fin’ of its prec 
Aérospatiale Gazelle, 


AS 355 Twin Sai 


‘The AS 355, known as the Twin Star for the American market, 
is known to most users as the Twin Squirrel. The Metropolitan 
Police was the first force in Britain to buy its own AS 355. 


This aircraft featured a new 
rotor system and ‘Starflex’ 
rotor hub. 

Like many helicopters in 
general use, the Twin Star can 
be equipped with a variety of 
flight instruments, avionics, 
radios and equipment options 

In use with civil operators, 
oil firms and police 
departments, the Twin Squirrel 
makes a superb air taxi, It is 
also ideal for primary training 
of fledgling rotary-wing, pilots. 
The military AS 555 Fennec 
comes in naval and scout 
versions, and a missile-carrying 
version is under development, 


The latest AS 355 is powered by 
two Alison 250-C20F 
turboshafts, The original Eoureull 
had a single Textron Lycoming or 
Ariel turboshatt, The twin 
engined version first flew in 1979, 


The naval AS 355M2 has a chin- 
mounted 360° radar and can be 
armed with a pair of lightweight 
homing torpedoes. This version is 
in use with the Brazilian navy, 
which operates 11 UH-12Bs. 


armed with 

anti-armour 

TOW rockets. 
The Starflex rotor 
system replaces the 
three conventional rotor 
hinges with a 
maintenance-free steel 
and rubber ballin, 


REL All AS 355s have a skid 
type undercarriage for 
simplicity and low cost. 
This is slightly lengthened 
in military models. 


Eurocopter AS 355/555 Twin Star 


The AS 355 has a combined 
gearbox, with a shaft from 
each engine delivering power 
to the rotors, 


The main rotor blades are 
of glassfibre construction 
with a steel leading-edge 
sheath, combining 
strength, flexibilty and light 
woight. 


Police Twin Squirrels 
often have a spot-light 

mounted under the belly, 
trained from the cockptt 




















COMBAT DATA 


MAXIMUM SPEED 


Helicopters are not the fastest of aircraft, but modern machines 
like the Twin Star can cruise quite comfortably at more than 

200 km/h (125 m.p.h.). Coupled with their abilty to operate trom 
tity centre heliports, they are often the fastest way of travelling 
{rom city to city. 


Lightweight helicopters 
‘are the classic ‘short 
hop’ transports. 
‘Although they do not 
have great unrefuellod 
inges, they can stay 
in the air for sever 
hours at a time, 
This is of great value 
in police surveitance 
‘oF search-and- 
roscue work. 


OGE HOVER CEILING 


Helicopters generally 
have two hovering 
ccailings, depending on 
whether they are ‘in 
{ground effect’ (IGE) or 
‘out of ground effect’ 
(GE). Using ground 
‘effect involves riding on 
the air generated by the 
rotor wash, which under 
certain conditions 
bounces back off the 
‘ground and acts as a 
‘cushion beneath the: 
helicopter. 
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Aviation Factrite: HELICOPTERS 


EUROCOPTER 





AS 565 DauPuin/PANTHER 


@ Tactical transport @ Search and rescue @ Civil heli-liner 














commercial and mi 


cont 





dedicated 





on 


lown around the globe by both 
ry operators, the 
twin-engined Dauphin is built in three 
ents. Its ability to carry up to 

43 passengers or a load of more than 

3000 kg (6,600 Ib.) internally or on an external 
sling makes it the ideal vehicle for a wide 
range of tasks. It has been particularly 
successful as a flying ambulance, and its 
itary descendant, the Panther, 
is used by both naval and land forces. 








A The Panther is one of a 
number of highly successful multi-role 
helicopters built by Aérospatiale and then 
Eurocopter. Despite its undoubted technical 
prowess, the aircraft may suffer from the timing 
of its development, with customers opting for 
the newer NH.90. 








PHOTO 








EurocorterR AS 565 DAUPHIN/PANTHER 








A Heli-liner 
The AS 365N2 is used by many city helicopter airlines, including 
Hankyu Airlines of Japan with its distinctive ‘Footwork’ logo. 


7 = 























 Multi-role machine 

The Panther has been bought by many | 
users for such varied missions as | 
anti-tank attack and search and rescue. 


Fenestron tail > 

Like the Gazelle, the Dauphin and 

Panther have a shrouded tail rotor for 
improved crosswind performance. = 





> The Maryland State Police operates 
AS 365s with radar, forward-looking infra- 
red, searchlights and hoists. 














A Gunship 

Armed with rocket pods, or the 
clip-on gun pods seen here, the 
Panther is used as a gunship. 











—| 9A Dauphin family 


The Dauphins were 
progressively upgraded 
with greater use of 
composite construction, a 
retractable undercarriage 
and an 11-bladed 
fenestron. The first 
Dauphins used the 
Astazou engine which 








SS also powered the Gazelle. 


CTS AND FIGURES 


> The Panther was designed around the 
AS 365 but with radar, infra-red and 
significantly reduced noise signatures. 


> The French navy uses the AS 565 MA for > Chile operates four AS 565 MAs fitted 


plane-guard duty aboard its carriers. 


with radar warning and Exocet missiles. 


> A Dauphin AS 365X set a speed record in > Saudi Arabia uses AS 565s equipped with 





March 1991 flying a 3-km (2- 


i.) course. the AS.15TT short-range anti-ship missile. 









PROFILE 


Multi-mission, 
rotary wing helicopter 




















as its standard short-range 


China builds the AS 365N Dauphin as the Harbin 2-9. sridctume 








Arrow wire-guided anti-tank missiles. 














The dual flying controls are 
hydraulically powered, The pilot has a 
full instrument flying panel and an 





autopilot and optional raday 


Dauphin and Panther operators 


Il GLAM: A single SA 365 is operated by the Il CATIC FIRST: This SA 365N2 is one of two 
Group de Liaison Aériennes Ministerielles, the sent to CATIC of China to allow the company to 
French air force ministerial transport flight. set up its own Dauphin production line. 


ick-disconnect pins for 
The current Z-9A-100 army helicopter carries Red manual folding, They rotete at $4 


lown in 1972, the first builds the 365N as the Z-9. Arabia, Taiwan and to Thailand's 
Fost was an updated A multi-role military version, naval air arm, Fitted with T800 

Alouette III with a more the AS 365M, was first flown in engines, the type was even 
powerful engine. In 1973 it seta February 1984 and carried offered to the US Army as a 
new speed record for its class of — 12 soldiers and HOT anti-tank UH-1 ‘Huey’ replacement 
303 km/h (188 m.p.h,) missiles or SNEB rockets, The Civil Dauphins are used 

Aérospatiale then built the more powerful AS 565 Panther around the world by fire 

twin-engined AS 365C, and serves aboard French navy ind police departments and 
started a long line of versatile frigates and is built by Brazil ambulance services, Commercial 
utility helicopters. The US Coast for its army, Naval Panthers are operators use them to support 


Guard chose the 366G version _ equipped with the ‘Harpoon’ offshore oil operations and for 
k landing system. executive transport, One is 


rescue helicopter, and Israel The Panther has been sold used the French air force for 
bought 20 to operate from naval widely to Angola, China, Ireland VIP transport, with the GLAM 
patrol boats, Harbin in China (fishery protection), Saudi flight based at Villacoublay 


) is powered by two The anti-torque 


Il BOND HELICOPTERS: Bond operates the Ml BRAZILIAN ARMY: Known as the HM-1 in — a ] 
Dauphin on oilrig support duties, alongside Brazilian service, 10 of the 36 Panthers were Termin) 
Sikorsky S-61s and Super Pumas. built under licence by Helibras in Brazil, 


powered by the Arrial 1A1 noise, increase efficiency 











Eurocopter AS 565 DaupHin/PANTHER 





Left: Survivability was a high priority. AS 565UA Panther 
Seats were designed to withstand a Tyg: win-engined multi-role medium-utiity 


20g impact and the fuel system a and navel helicopter 
| crash at 14 m/sec (45-18). 











Powerplant: two 584-kW (780-hp.) Turboméca 
Arriel 11 turboshaft engines 


Maximum speed: 296 krrvh (183 mp.h,) 
Initial climb rate: 420 m/min (1,975 f.p.m) 


















| Maximum range: 875 km (540 mi.) with 
| standard fuel 


Service ceiling: 2600 m (8,500 ft) 


Weights: empty 2193 kg (4,825 Ib.); loaded 
4250 kg (9,350 Ib.) 


Armament: AS.15 or Exocet anti-ship missiles, 
gun and rocket pods 

























Dimensions: rotor disc width 11.94 m (39 ft. 2 in) 
length 13,68 m (44 ft. 10 in.) 
height 3,52 m (11 ft. 6 in.) 
rotor disc area 111.97 m’ (1,205 sq. ft.) 


COMBAT DATA 



















Above: Most armed Panthers are naval aircraft, but army 
versions can carry GIAT 20-mm cannon pods, MATRA Mistral 








missiles or unguided Thomson-Brandt 68-mm rockets. | PASSENGERS | 
These small tactical helicopters must be able to carry a squad 
of troops, but the airframe also needs to be small enough to fit 
(on a ship's deck 







RATT 


‘AS S6SUA PANTHER, 12 passengers 






Artie! shrouded 
anther i which is designed to reduce 














and help avold possible 
damage to the blac 


YK AMI 8 








(UH-60 BLACKHAWK 11 pessongers 


MAXIMUM CRUISING SPEED 


With twin engines and a sleek airframe, the Panther, Blackhawk 
and Lynx can all ly troops into battle very quickly to avoid 
hostile ground fire 


issuances) 
Le ALM 9259 (16 mp) oe, 

The endplate fins are slightly The Dauphin’ tall Nas a small bumper to | yy 

fet to port to counteract prevent the tal string the ground during | ™-60 LAExNAM z78ann 0729.0) ips 


or torque in forward fight. 
COMBAT RADIUS 


The Panther has an excellent combat radius and appears to 
outperform the other two types. However, the figure for the AS 565 is 
for an unladened aircraft, whereas the others are fully loaded values. 



















ose-high ‘fast stops’ or autorotation: 
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AVIATION FACTFILE: HELICOPTERS 





EUROCOPTER 


TIGER 


@ Multi-role attack helicopter @ Fighting by day and by night 





















overing menacingly among the 
trees, the helicopter lies in wait for 
its prey like a huge jungle cat. But 
no cat ever had such a sharp set of 
senses, nor such lethal claws. The 
helicopter needs those senses and claws; 
after all, natural predators have never had 
to deal with prey as tough as a 60-tonne 
Main Battle Tank, which is what the 
Eurocopter Tiger is designed to fight. 





A The design of the Tiger 
was started at a time when the armoured 
hordes of the Warsaw Pact seemed poised to 
overrun western Europe, and Soviet tanks were 
to be its prime target. 
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Eurocopter TIGER 















Tigre > 
In French 
service, the 
helicopter is 
known as 

the HAC 
(Hélicoptere 
Anti-Char) 
Tigre. It has 

a similar 
weapons and 
sensor fit to the 
Tiger, differing 
only in the air- 
to-air missiles 
that it carries. 





> The Tiger development programme is 
reported to have cost, to date, more than 
£1 billion (US$1.4 billion). 

> Initial planning calls for the Bundeswehr 
to acquire over 200 PAH-2 Tigres. 


> France was to order 75 HAP Gerfauts and 
140 HAC Tigres, but may reduce that total. 














| <4 Tank-buster 

In German service as the PAH-2, 
the Tiger is equipped with a full 

day/night sensor fit designed to 
control long- and medium-range 
anti-tank missiles. 


Y Gunship 
The pilot is seated in the front 
cockpit with the weapons operator 
positioned above and behind. This 
— staggered arrangement allows 
good all-round visibilty. 














| <4 Predecessor 
| The Tiger will 
have twice the 
fighting power of 
the MBB 105, 
Germany's 
current anti-tank |p 
helicopter. 





























Y Tiger's teeth 
Helicopters are vulnerable to air attack, so the 
Tiger is equipped with Mistrale, seen here, or 
Stinger air-to-air missiles. Its main weapons, 
however, are the Trigat pods (below right), 
containing four heavy anti-armour missiles. 






















FACTS AND FIGURES _ 


> Tiger is 80 per cent manufactured from 
composite materials. 

> The plastic, carbon-fibre and Kevlar 
fuselage is protected from lightning by an 
embedded copper-bronze grid. 

> Tiger will be able to destroy any tank 
likely to appear in the next decade. 


PROFILE 















nan age when missiles rule 
[* battlefield, the main anti 
tank helicopters in both 

Gerr 





any and France were 
converted light utility machines, 
and were horribly vulnerable 
In 1984 the two countries 
decided to produce a new 
potent battlefield helicopter 
ned the Tiger, it was to be 
a state-of-the-art gunship, 
Equipped with infra-red, 
television and laser sensors, the 
Tiger can fly and fight in all 










Tiger's nose-mount 
sight is part of the pilot 
night vision system. It 
incorporates a thermal 
imager, allowing the pilot to 
in complete darkne: 
It can be linked to the pile 
helmet-mounted sight, 90 
that wherever he looks the 
sight follows instantly, 






Europe’s airborne 
tank-destroyer 


TiceR (HAC) 


Tiger was originally to be produced in three slightly 
differing variants, this aircraft being the prototype 
Hélicoptére Anti-Char (HAC) for use with the anti-tank 
helicopter units of the French army. 













































weathers and at all times. It is Although designed for the Cold 








armed with the latest anti-tank War in Europe, the Tiger will prove 
missiles, potent against even the equally effective as a weapon for 
latest super tanks. the rapid deployment and 

But the Tiger is more than peacekeeping roles which are 
just a tank-killer, It forms the likely to be its lot for many years 
basis for the French army's to come. 


Gerfaut, or Gyrfalcon, The 





Gerfaut is an escort and fire missiles also mean that it can 
support aircraft armed with hunt down opposing helicopters. 
air-to-ground rockets and a First deliveries of the Tiger 
powerful cannon, and is designed took place in 1998, and it will be 
to work closely with supporting on the front line until well into 


troops on the ground, Airto-air the 21st century 





Tiger's mast-mounted gunner's sight enables 
the helicopter to operate from behind cover 
with minimum vulnerability 

The sight can feed display units in both 
cockpits, and contains a TV camera, a 
thermal imager and a laser rangefinder 








mountec 
fuselage, 






The fusolage of the Tiger is mostly made from ar 
immensely strong sandwich carbon-fibre plastic and Kevlar, 
and is intended to be proof against 23-mmn cannon fir, 


‘To engage high-value, high-threat targets at long range, Tiger uses the Trigat missile system. Prionty targets are 
‘enemy anti-aircraft systems such as ZSU-30 mobile guns and SA-8 missile launchers, Trigat has sufficiently 
long range to engage armoured vehicles outsie the range of shoulder-Jaunched ar defence systems ike the SA-14. 


et 


Twin turboshatt engines are 


both incd 









Made from a flexible fibre 
plastic, the rotor blade 
are of advanced design. 
They are designed to 
withstand combat 
damage and birdstrike 












J side by side above the 
They are armoured against 
3ming fire and shock 





yp AIR-TO-AIR COMBAT: The Tiger is. 
{ethal. It is more agile than older 

helicopters like the Mi-24 and can 

‘engage them from high ‘off-bor 


Main anti-hel ter weapons: are = "=.= 
the nose-mounted 20-mm_ 

cannon, or the Mistral heat- 

seeking air-to-air missile 7 










Eurocopter TIGER 


Tiger 
‘Type: two-seat anti-tank and ground-attack 
helicopter 


Powerplant: two MTU/Rolls-Royce/Turbornéca 
MTR 390 turboshatts, each delivering 1160 kW 
(1,171 hp, of emergency power 


Maximum speed: 280 km/h (175 m.p.h.) 


Initial rate of climb: more than 600 m/min 
(1,900 f.p.m.) 


Battlefield endurance: 2 hours 50 min 


Weights: empty 3300 kg (7,275 Ib.); loaded 
6000 kg (13,225 Ib.) 


Armament: four wing stations for up to eight 
HOT or Trigat anti-armour missiles, and four 
air-to-air missiles; Escort version has a 30-mm 
cannon turret and ean carry four air-to-ground 
rocket pods 





























rotor diameter 13. m (42 ft. 7 in) 
length 14 m (46 ft.) 
height 4.32 m (14 ft 1 In) 





COMBAT DATA 








HELICOPTERE ANTI-CHAR TIGRE: 

The HAC can carry eight HOT oF Trigat missles, or as shown here 
«combination of both, together with Mistral aito-air missiles for 
sall-dtence, 











PANZER ABWEHR HUBSCHRAUBER-2 TIGER: 
The PAH-2 is of similar configuration, here carrying eight HOT 
‘missiles, For self-defence, however, tis equipped with the 
‘American-designed Stinger 





HELICOPTERE D’APPUI ET DE PROTECTION GERFAUT: 
The HAP version can also carry four air-to-air missiles but its main 
farmament is @ 40-mm cannon in a nose turet and unguided 
air-to-ground rockets, 
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AS 532 CouGAR 


@ Multi-role @ First Gulf War veteran @ Operated worldwide 











n January 1990, Aérospatiale changed the 
name of its military Super Puma variants to 
Cougar. Now built by Eurocopter, this range 
of big, powerful machines includes tactical 
transports, Exocet-armed naval helicopters 
and a specialized combat search and rescue 
aircraft. Armed versions of the land-based 
models can carry guns and rocket pods, while 
the prototype of a specialised battlefield 
surveillance model proved highly successful 
during the First Gulf War. 





A Both the Super Puma and 
Cougar serve in some numbers worldwide. 
The family has proven successful in the face 
of fierce competition and flies a range of 
missions from basic utility transport to 
battlefield surveillance and control. 
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A Naval attack 





A Over the horizon 

After a period of troubled 
development and budget 
cut-backs, a single AS 532 with 
Orchidée radar flew 24 missions 
during the Gulf War. An improved 
AS 532UL/Horizon combination is 
now entering service with the 
French army. 























A Rapid-reaction Cougar 

Equipped with infrared-suppressing exhaust 
shrouds, this Cougar flies as part of the French 
army's rapid-reaction force. It was delivered by 
Aérospatiale as an SA 332M1 Super Puma and is 
now regarded as an AS 532UL Cougar. 


For the anti-submarine warfare 
(ASW) and anti-surface vessel 
(ASV) roles, Eurocopter offers the 
AS 532SC Cougar. In the ASV 
role, the aircraft carries two AM39 
Exocet missiles with a reported 
range of 48-64 km (30-40 miles). 


4 Keep on truckin’ 

With its underfloor cargo hook, the 
Cougar is able to carry external loads 
to a maximum of 4490 kg (9,900 Ib.) 














V Submarine killer 

Thomson-CSF Varan located in the nose radome 
combines with an Alcatel/Thomson Sintra HS 312 
dipping sonar in the rear fuselage to make the 
AS 532SC a formidable ASW helicopter. 

















FACTS AND FIGURES 


> By 1 January, 1995, 42 countries had 
ordered Super Pumas/Cougars, 
two-thirds of them military. 


> Five of Abu Dhabi's VIP aircraft have been 


given Exocet capability. 


> Turkey ordered 20 AS 532U2 Cougars at a 


cost of US$253 million. 


> Aérospatiale based the Super Puma on 
the highly successful SA 330 Puma, 
incorporating much new technology. 


> The AS 532’s gearbox will operate for one 
hour after all oil has been lost. 


> In South Africa, Atlas used many AS 532 
components in its Oryx helicopter. 














Eurocopter AS 532 Coucar 
PROFILE 


Super Puma 
sharpens its claws 


hwo layouts form the basis widely used, most significantly 

of the Cougar family, the by Argentina, France and 

15,5-m (50-ft. 11-in.) short Turkey, The AS 532SC also 
fuselage variant and the 16.3-m serves with the navies of Chile, 
(53-ft. 5-in.) long fuselage Kuwait and Saudi Arabia 
aircraft. The AS 532UC and AC Six of the AS 532UL Horizon Above: The AS 332M incorporated a 
are respectively the unarmed battlefield surveillance version .76-m (30-in.) fuselage stretch, allowing 
and armed versions of the are being supplied to the French it to carry four additional passengers. 





















AS 532 UC 
‘Type: Military utlity helicopter. 

. Powerplant: Two 1398-KW. (1,875-hp) 
balm La! air force Coad ‘Turbonvéea Makde'1At turboehefte: 
a number of Cougars in a variety of 
roles. This AS 332B is seen prior to = ‘speed: 261 km/h (162 m.p.h) at sea 
delivery to 803 Escuadrén of Ala 48 oe 
based at Cuatro Vientos near Madrid. Climb rate: 420 m/min (1,378 f.p.m,) at sea 
Their primary role is search and level. 
rescue, plus secondary VIP duties. Range: 
capacity. 
Weights: Empty 4321 kg (9,526 Ib.); max take-off 
(8981 kg) 19,800 Ib. with an internal load; 
9390 kg (20,570 Ib) with an external load. 

































116 km (383 mi.) with standard fuel 





















former variant, while the AS army, Special equipment enables Weapons: 2 crewmembers plus 21 commandoes 
532UL and AL are the longer the helicopter to act as a flown. Equipped with a ‘glass (or 4490 kg (9,900 Ib) external load. 
machines, each carrying an extra real-time reconnaissance aircraft, cockpit, highly automated 


Dimensions: Rotor diameter 15.6 m (51 ft. 2 in.) 









four troops in the utility version, co-ordinating friendly airborne systems and more powerful Pes 15.5 m (60 f. 11 In) 
The naval version uses the and surface forces and ngines, the aircraft has been Height 49m (16 ft. 2 in) 
longer fuselage and is monitoring enemy movements. adopted by the French army Rotor disc area 239 m (2,570 sq. ft) 
designated AS 532S¢ In April 1987, the first AS for use in the combat search 





These versatile helicopters are 532U2, or Cougar Mk 2, v nd rescu 





te ACTION DATA 


Turboméca Makia 1A1 turboshatts, have a protective titanium the tallooom, the tall rotor has five Pet hdentecdit el tin mle ane ntaealpes GML 
When the Swedish airforce received 12 AS 882M-18 Thy ar jakos avo prolectod by & jeeding edge. Arotor de-icing ‘blades. A horizontal stabiser with ermal iO Te G08 a Ye fe OOo 
to replace the Vertol V-107s in the search and rescue grille against the ingestion of ice, system is available for both a fixed leading-edge slat is 


role, it named them Hkp 108. They currently serve snow and foreign objects, main and tall rotors ‘apposite on the port side, ‘853206 CoucAR 261 km (162.91) emf, 
with the units F15, F17 and F21. 
‘UH-GOA BLACKHAWK 267 keh (166 | 














The dua-control cockpit has a Up to 25 passengers, or six stretchers with 11 seated PAYLOAD 


crashworthy fight deck and cabin floor casualties/attendants, can be carried in the AS 332M-1 Cougar Is a reasonably large helicopter and as such has a 
Detrosting and de-icing equipment is version, A rescue hoist is fitted on the starboard side, Considerable payload capacity, In this respect, it outperforms both 
fitted on the pilots’ windscreens the Blackhawk and Mil Mi-17U ‘Hip-H 


i 


4490 kg (9,900 Ib.) 


a eeRe 


RADONIN ‘UN-60A BLACKHAWK 


Search and rescue versions are outfitted The Cougar is st 
with search radar and navigation | from its predecessor, the Puma, by its 
computer as well as flotation gear for large ventral fin beneath the tailboom. 


over-water operations. 
i170 MP 3001 kg 


rene 
os ey km 
ASSAULT: Cougars acting as assault transports rigor p Soop oer} 
deliver troops and supplies to the front line under ped einen ie 
Sa nen ee: Blackhawicis abe to 
- r 














with the external stores 
‘support system pylons. 
The Mi-17U is the 
‘current production 


version of this popular 
Russian helicopter, Mi-170 "H-H 
which is not noted for 494 km (307 mi.) 
its range abilities. 
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EUROCOPTER 


EC 120/135 


@ European design @ Latest technologies @ Quiet operations 











the next century, Eurocopter has produced 

its advanced EC 135 and EC 120 Colibri 
helicopters. Developed from the BO 108 
technology demonstrator, the EC 135 is a high- 
tech successor to the MBB/Eurocopter BO 105, 
while the EC 120 is generally in the same class 
as Eurocopter’s own Ecureuil and Gazelle. It 
meets the Bell JetRanger and MD 500 series 
head on, and is likely to sell well. 


7 n order to match helicopter requirements in 


A Both the EC 120 and EC 135 
represent the cutting edge of helicopter 
technology for the next century. The 
Eurocopter company was formed in 
1992 by the merger of the Aérospatiale 
and MBB helicopter divisions. 
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Prototype > 
formation 


D-HECY, seen in 


the middle of this 
view of all three EC 
135 prototypes, is 
the sole EC 135D-1 
powered by the 
Pratt & Whitney 
PW206B engine. 











First flight ¥ 
Eurocopter considers all EC 135 prototypes to be pre- 













production prototypes. D-HECX was the first example 
A Before the EC 135 and is seen on its maiden flight. 
Messerschmitt-Bolkow-Bléhm (MBB) flew 
the first example of its Allison-powered 
BO 108 on 15 October 1988. The design 


subsequently evolved into the EC 135. 




















V French assembly 
F-WWPA, the first EC 120 prototype, was 
assembled at Eurocopter’s Marignane 
facility in France. The EC 135 was 
developed mostly in Germany. 














Colibri programme > 

By April 1997 two prototypes of the EC 120 were 
operational and had completed 250 hours of flight 
testing in preparation for certification. 











SEALE PNA as 

‘ACTS AND FIGURES 

> Having aimed to build 30 EC 135s in 1997, > Anumber of EC 135s were flying with 
Eurocopter expects to increase police forces in Germany and Spain by 
production to 60 per annum thereafter, early 1997. 

> Eurocopter foresees a requirement for > The McDonnell Douglas MD 900 Explorer 
700 EC 135s up to 2007. is a serious EC 135 competitor. 


> An Emergency Medical Service (EMS) > Operating costs of the EC 135 are 25 per 
layout is being developed for the EC 120. cent below those of the BO 105. 








PROFILE 


challenge 


international helicopter market 
Eurocopter was optimistic about 
the future of its EC 120 and 
EC 135 helicopters at the 
HeliExpo '97 trade show 

After certification during 
the summer of 1996, EC 135 
deliveries totalled 10 by the 
year's end, Having first 
predicted orders for 20 EC 135s 
per year, Eurocopter has been 
forced to increase production to 
30 in 1997 to meet demand 


Announced in February 1990, 





blades are 
a one: piece rotor head. 

nglass and all moving 
designed for a lifetime 


All-composite main rote 
-onnected tc 

The rotor is be 
mponents a 
of at least 
















20 hour 


Crash survival was an important 
consideration during EC 138 
development. All seats and the 
associated fuselage section’ 
are able to survive 
decelerations of 30 g. 


ith an upturn in the 
world economy 
causing a boom in the 





European helicopter 


the EC 120 Colibri is a joint 
venture between Eurocopter 
CATIC/HAMC in China and 
Singapore Technologies 
Aerospace, ‘The aircraft wa 
officially launched at HeliExpo 
'97 and gained certification 
during the same year after 
extensive flight testing. ‘The 
Colibri is to be offered in a 
range of executive, police 
training and utility layouts. 
A market of 1,600 to 2,000 
examples is expected 

Both helicopters make 
extensive use of composites. 
the EC 120 being almost 















Eurocopter product line-up 


i As 355 ECUREUIL 2: Still strong sellers, 


the AS 355 and single-engined AS 350 are 


‘especially popular with police forces, as well 


as private and corporate operators. 


Il As 332 SUPER PUMA: A\so available as 
the military AS 532 Gougar, the Super Puma has 
been updated since Eurocopter inherited the 


design from Aérospatiale. 


Eurocopter EC 120/135 











EC 135B-1 
‘Type: five/sever-seat light helicopter 


Powerplant: two 417-kW (560-hp.) (continuous 
rating) Turboméca Arrius 28 turboshafts 


Maximum cruising speed: 261 kv 
(162 m.p.h) at sea level 


Endurance 


Maximum climb rate: 486 m/min (1,594 p.m) 
at sea level 















hours at sea level 


























Range: 715 km (443 mi.) at sea level with 
standard fuel 


Weights: empty 1370 kg (3,014 Ib.), maximum 
take-off 2500 kg (5,500 Ib.) 


Accommodation: maximum of six passengers 


Above: Eurocopter added an 
advanced fenestron anti-torque 
system to the MBB BO 108. 


entirely constructed from 
ind both 





composite materials 


Dimensions: 

main rotor diameter 
fuselage length 
height 

‘main rotor disc area 


employ a distinctive fenestron 


Above: Wearing its smart dark green colour scheme, 
D-HECZ introduced the EC 135 to America at HeliExpo '95 
in Las Vegas. Strong competition for the type comes from 
the McDonnell Douglas MD 900 Explorer. 


10.20 m (33 ft. 6 in) 
10.16 m (3 f. 4 in) 
3.62 m (11 ft. 11 in) 
81.71 m (879 sq, ft) 


anti-torque system, This offers 
benefits in ease of maintenance 
and noise reduction, the latter 
being especially important in 


the policing and EMS roles 


ACTION DATA 


‘Although aircraft rarely ope 
Capability to achieve a high 





0 at their never exceed speed, the 
d 1s useful. It might be especially 
important for an EMS oF police helicopter responding to a call-out 

















Kevlar and carbonfre 
rebnforced plastic ec 13501 27 kan 17009) > 
Like the BO 106 and BK 117, the nccount for much of 
EC 195 Incorporates clarnshel the acraro structure ‘Mo ExPLonER 296 kh (188 mp.) 
doors at the rear of the cabin, — 
0K 1178-2 2okmn (172 9.) i 


MAXIMUM CLIMB RATE 


MeDonneli Douglas's MD Explorer ofte 
performance, but cannot match 1 


of the EC 1358-1. The BK 117 





amazingly low noise 
ikoly to os 









(2,798 t.p.m.) 


D-HECZ was the third pre-production diminish the distinctive whistling 
prototype to fly. It has Arrius engines and noise associated with the fenestron 
was made for the type's debut in North nt-torque system. The EC 1: 


America ~ potentially a huge market. claimed to be the quietest 
helicopter available 





‘A comparison of 1995 prices shows that the EC 135 offers 
excellent value in its basic form, However, with optional 


I As 365N2 DAUPHIN 2: Developed from HB 8K 117: Designed and built jointly with ‘equipment for alternative roles fitted, the price will increase, 























‘Aérospatiale's initially unsuccessful single- Kawasak! in Japan, the BK 117 was originally 
‘engined SA 360, the Dauphin 2 offers customers designed in co-operation with MBB. The aircraft 
high equipment and performance levels. is a competitor of the EC 135, 


MO EXPLORER 
USS3.33 million 


£0 1358-1 
USS1.98 million 


BK 1178-2 
USS3.50 million 
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HH-65A DOLPHIN coast auarD 


@ Search and rescue @ Coastal patrol @ Utility helicopter 





peeding to the rescue with the 
US Coast Guard, the HH-65 Dolphin 
has saved hundreds of lives since its 
was introduced in 1987. Serving in coastal 
locations across America, this short-range 
recovery version of the Eurocopter Dauphin 
multi-role helicopter has demonstrated 











A Astretcher can be attached to 
the Dolphin’s winch cable, which is 
particularly useful when picking up a 


Eurocopter HH-65A DOLPHIN coast cuarp 


Y High-visibility paint scheme 
The US Coast Guard has replaced its Dolphin's 
original white and red colour scheme (shown left) 
with an all-over high-visibility red, reflecting 

the helicopter's dedicated civil rescue role. 




















































A Short-range rescue 
The HH-65A is the short-range component of 
the modernised Coast Guard fleet, operating 

alongside the longer ranged HH-60J Jayhawk 
and fixed-wing HU-25 Guardian, a version of 
the French Dassault Falcon 20. 


Advanced cockpit > 
The Dolphin's modern cockpit YW Safety record 
The HH-65A has a reputation 
as a very safe helicopter, 
thanks to its automatic flight 
control system, airspeed 
regulator, flotation bags, 
Rockwell-Collins navigation 
and Northrop SeeHawk FLIR. 


is designed for minimum 
effort all-weather operations 
and includes comprehensive 
radio systems and datalink. 
The flight deck normally 
houses two, but it can be 
flown by a single pilot. 
















4 Rescue equipment 
In addition to a winch and searchlight, the cabin 
contains first-aid gear, a removable stretcher 
and a sliding seat for the engineer. 














FACTS AND FIGURES 


> Israel purchased two HH-65s, and in trials > The Dolphin was criticised for lacking 
operated them from the navy's fleet of power in hot and high conditions, but a 
fast patrol craft. re-engining programme was cancelled. 


casualty from a ship. The HH-65A is 
the US Coast Guard's most numerous 
asset, with nearly 100 examples 
currently in service. 


impressive versatility. Fitted with advanced 
avionics and search equipment, the Dolphin is 
first to the rescue whatever the weather. 
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‘Two HH-65s are used by the US Navy test 
centre at Patuxent River, Maryland. 


Flotation bags allow waterborne ditchings 
in bad weather ~ up to sea state five. 


> The crew can be supplemented by 
a rescue diver for special missions. 


> Dolphins were purchased to replace 
the elderly Sikorsky HH-52. 


PROFILE 


Coast Guard 





round the coast of 
America, the United 
States Coast Guard waits 


patiently for calls for help. 
Teams of swimmers and boat 
crews are used for inshore 
rescues, and fixed-wing and 
larger rotary-wing aircraft, 
such as the Sikorsky HH-60} 
Jayhawk’ and special versions 
of the C-130 Hercules transport, 
out the long-range work 
The responsibility of the HH 
65A Dolphin, a modernised 











HH-65A Do-puin 


The Eurocopter SA 366G Dolphin has been employed 
by the US Coast Guard since 1982, replacing the 
larger amphibious Sikorsky HH-52A in most units. 











rescue helicopter 








Typically, the HH-65's crew will consist 
of a pilot, co-pilot and fight 
engineer/winch operator, The 
helicopter has a 1200-kg (2,640-Ib,) 
stressed winch mounted above the 
starboard door. 








The Dolphin carries a sophisticated Planar array weather 
and search radar, plus equipment to allow joint mission: 
with Coast Guard HU-25s, HH-60Hs, RG-8s and C-130s. 





On patrol with the US Coast Guard 


Hl Hi-52 SEAGUARD: The single-engined 
predecessor to the HH-65, the old HH-52 could 
land on the water, unlike the HH-65, 


Hl Hc-130H: with a large APS-137 radar on 
the fuselage sides, the HC-130H can search 
large areas of ocean with great accuracy. 


version of the Eurocopter SA 
366 Dauphin purchased in 1987 
to replace the elderly single- 
engined Sikorsky HH-52, is to 
undertake rescues at ranges up 
to 760 km (472 miles). 
Although built in France, the 
new HH-65A incorporates 70 
per cent American components 
A total of 96 Dolphins serve 
around the United States from 
Astoria to San Diego. 
with advanced infra-red search 
systems, a winch, all-weather 


Fitted 





If the HH-65 is u 
failure over the 
the helicopter's por 








avionics and a searchlight, the 
HH-65A is ideal for short-range 
rescue work 

Although the Dolphin has 
been a success, there was 
controversy over complaints 
voiced by the US Coast Guard 
that the aircraft lacked power 
especially in the hot conditions 
round the coastlines of 
California and Florida in the 
summer, Re-engining the 
helicopter was considered, but 
rejected on the grounds of cost 





The HH-65's tw 
11.68 m (38 ft. 








The Coast Guard refit their French Dolphins with 
‘more powerful American-bullt Textron Lycoming 
TS101 turboshatts, making the aircraft capat 


a maximum speed of 324 kmvh (200 m.p.h,) 















igh to suffer a double engine 
a successful ditching will be aided by 
out inflatable floats, 





1 engines drive four-bladed rotors measuring 
in.) Like the Gazelle and Panther, the tail 
rotor is the fenestron ‘fan-in-fin’ type 


Il Hu-25 GUARDIAN: Derived from the 
Dassault Falcon 20, the HU-25 can fly counter- 
smuggling or long-range rescue missions. 


Eurocopter HH-65A Do-PHiIN - COAST GUARD 














The HH-65A is seen here with its stablemate, the improved 
Eurocopter Panther 800. A more powerful and upgraded 


























development, the Panther seems unlikely to serve with 11.94 m (38 ft. 4 in.) 
the USCG, which was not entirely satisfied with the Dolphin. 13.88 m (45 ft. 6 In.) 
9.98 m (19 ft. 5 in.) 

119.90 m* (1,290 sq, ft.) 









ACTION DATA 





‘A generation ahead of the HH3 or the Wessex and with 
‘considerably more streamlining, the HH-B5A is capable of high 
‘speeds. SH-3s held speed records in the early-19 


oo 
ti, 


WESSEX HC.Mk 2. 212 
in pl 
Pounce 


With its much bigger fuselage, the HH-3 has greater fuel capacity 
land longer range. This allowed it to ull the long-range rotary 
Ssearch-and-rescue role in support of the inshore HH-65. 




















WWF 267 kmh (165 m 








WH-65A DOLPHIN 760 km (470 mi.) 
‘WH-3F 1005 km (625 mi.) 










The Dolphir 
an increased size all-composite Fenestron tail rotor. The aircraft's mainly 
composite structure leads to its nickname of ‘plastic puppy 


tailboom is sealed for enhanced buoyancy and contains 


WESSEX HC.Mk 2-770 km (475 i) Nagmlfi 











HOVER CEILING 


Hover calling is a 
theoretical figure 
measured during the 


— 


Il SCHWEIZER RV-8: For covert spying 
against smugglers, the low-light TV-equipped first fights of the 
RV-8 wears a low-visibility paint scheme. prototype. It can 














—__— be affected very 
significantly by high 

temperature (this 

figure is calculated at 


a standard WHF 
temperature of 2500 m 
18°C/S0°F). The HH- 4627) m (1,550 ft) 


65 often thes in hot 
weather at sea level 


(1,000 ft) 
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PHOTO FILE 


EUROCOPTER/KAWASAKI Eurocopter/Kawasaki BK 117 


B K 1 1 7 Armed and dangerous p> 













MBB displayed a multi-role 
military BK 117A-3M version 
at the 1985 Paris air show. 
The helicopter could carry 
the HOT anti-tank missile. 


@ Evropean/Japanese co-operation @ Ambulance, rescue and utility 


<4 Mountain rescue 
Equipped with a cabin-mounted 
rescue winch and a searchlight, 
the BK 117 is a useful light 
search-and-rescue helicopter. 





Off-shore support > 
| With its twin engines and 11-seat 
| capacity, the BK 117 has 
considerable potential for 

maritime operations. 


Y Executive transport 
Most BK 117s have been bought by 
civilian customers, and some are 
operated as corporate transports. 

















Fighting fires in Scotland » 

Emergency services around the world appreciate 
the value of the helicopter for a variety of tasks. 
Many companies, such as McAlpine in the UK, 
lease aircraft to agencies such as 

the Strathclyde fire brigade. 











n 25 February 1977 Messerschmitt- 








Bélkow-Blohm and Kawasaki signed an 
agreement for the joint production of a 


‘ACTS AND FIGURES 








new utility helicopter. Although the aircraft itself 
has b 7 ob sf I, th > MBB abandoned its armed military > MBB abandoned its BO 107 design and 

A8 HORT ORR ONODY Moses ar Wes Ue. BK 117A-3M, but ‘civilian’ machines have Kawasaki its KH-7 project in favour of 
programme as a whole that demonstrated what been sold to military customers. joint BK 117 production. 
Came sctevediby 6 lies mOnious eiternauor al A With its large clamshell rear doors and > Kawasaki flew the first production > The first aircraft from the MBB production 
project. BK 117s have found their most lucrative Rie ioe Decree ue BK 117 is e BK 117 on 24 December 1981. line flew on 23 April 1982. 

i i popular aircraft with civilian rescue an 

Diane Wie Ten ereGONCY SETACE TO ANS AT cnerakis has weve bean > Several features of the BO 105 were > Germany's ministry of defence used one 
continue to give life-saving service. retained or modified in the BK 117. BK 117 as a composites testing aircraft. 


licence produced by IPTN in Indonesia. 
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International 


jew international 
programmes have operated 
with as little controversy as 


that of the BK 117, Development 
costs were split equally between 
MBB (the German arm of 
Eurocopter) and Kawasaki and 
final assembly takes place in 
Donauworth (Germany) and 
Gifu Gapan), Each company 
supplies the components it is 
responsible for, for example 

all fuselages are produced by 
Kawasaki and all rotor systems 
by MBB. 


This BK 117 serves with the air proving wing 
of the Japanese Air Self-Defence Force. 








of orders, 












A pilot and up to six passengers can 
be accommodated when the BK 117 
is used as an executive transport, 

but nine 
Eurocopter-supplied rm 
Ten passenge 
a high-density layout. 


andard in 




















Single pilot VFR (Visual Flight Rules y 
operations are possible with the 

BK 117s ard) equipment fit 

Kawasaki aircraft are equipped to 

ghtly higher level 











Kawasaki aerospace projects 
Hl KH-4: Licensed manufacture of the 


aircraft was exported to the Thai police force. 


multi-role project 


The majority of the BK 117’s 
structure and production 
techniques was based on the 
unlike its illustrious 
predecessor, the BK 117 failed to 
ilitary customers 
and this has limited the number 


BO 105, but 


find any real 





On the civilian market the 
BK 117 has proved ideal for 
emergency and rescue work 
but this niche market has not 
allowed this helicopter to 
achieve the market success 
it truly deserves, 





























Above: MBB's BK 117A-3M 
demonstrator is armed with HOT 
missiles. Although more than 

20 military customers exist, none 
uses the BK 117 offensively. 


Right: Kobe City Fire 
Department's BK 117 is 
equipped with powerful 

spotlights for fire-spotting 
and other emergency duties. 


The four-bladed rotor head is almost identical to 
that of the MBB BO 108, It is made of titanium, As 
an option, two of the blades can be made to fold 












ay be attached 









A two bladed, semi-rigid tall rotor was specially 
signed to produce minimum noise. The tail 
for operates at 2,169 revc 








tlons per MINUte. aus 















lass fibre-reinforced plastic (Gi 
for the main rotor blades, with a stainle 
steel anti-erosion leading-edge strip. The 
imilar to, but larger tk 

esign, the BO 105, 






























MBB is responsible for 
as the rotor system and tail section 








sms, transmission and other items 





kids to aid 





ground handling. Emergency flotation 
‘equipment and snow skids are optional 


HB kv-107: Kawasaki built the Bosing-Vertol I OH-6: Beginning in March 1969, Kawasaki il 
Bell 476-38, as the KH-4, began in 1962. This Model 107 under licence, but production ceased manufactured the Hughes OH-6 under a design 
in the early-1990s, 


licence agreement. 







ivlian variants of the OH-6, 
‘the 369, have also been built in 
Japan, mostly for Japanese customers. 





























Eurocopter/Kawasaki BK 117 


50 kg (7,370 Ib.) 


tm@snt 
139. m (42 ft. Bin.) 
3,85 m (55 ft. in) 


main rotor disc area 95.03 m’ (1,023 sq. ft.) 


ACTION DATA 


‘Athough it can carry only two more passengers than the BK 117, the 
Dauphin 2 is far more powerful and hence faster, The comparatively 
low-powered Explorer does not use a tall rotor, which decreases drag, 


112 Tr PT 
2oeenn 0.0) Reel 
296 kh (184 m kh 
MAXIMUM CLIMB RATE 


Both of the lighter helicopters offer good climb performance, 
The much newer tachnology used in the Explorar is reflected 
in its superior performance. 






‘AS 3652 DAUPHIN 2 





Larger airframes have 
‘greater fuel capacity and 
therefore the Eurocopter 
‘AS 365N2 Dauphin 2 
has the longest range, 
“Tho BK 117, although 
Incorporating older 
technology, offers a 
range almost as great 
as that of the Explorer. 
The BK 117 can be 
fitted with two internal 
land two external 
auxiliary tanks to 
increase its range. 


Mo ExPLs 
‘(370 mi.) 
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AviaTION FacTFiLe: HELICOPTERS 


FLETTNER 


Fi. 282 KOLIBRI 


@ Operational helicopter @ Highly manoeuvrable @ All weather 








lettner, together with Sikorsky, pioneered 
F the design and production of the military 

helicopter. The Fl 282 Kolibri was the 
result of Flettner’s experience with rotorcraft 
and was fitted with intermeshing rotors 
mounted side-by-side. The aircraft was 
operated successfully as a reconnaissance 
platform for the German navy, from both shore 
bases and ships. The Luftwaffe also used the 
Kolibri for rescue and resupply missions in the 
later stages of the war. 


A Kolibris quickly proved their 

worth flying a variety of missions with the 
German navy. The aircraft 

were very stable and performed well. 
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FILE 


FLeTTINER FL 282 KOLIBRI 

















YY Post-war testing 

Three aircraft were claimed by 
the Allies. Two, including the V15 
prototype shown here, went to the 
US, and one went to the USSR. 



































A Kolibri prototypes 
To speed up development, 30 prototypes were 
ordered in 1940. Here V23 is seen in the US. 




















4 Enclosed single-seater 

Only the first three prototypes were completed 
with enclosed cockpits, as seen on V3. These 
were the only single-seat Fl 282s. 












4 Into service 
With 20 aircraft completed by 1943, some, including V6, were 
assigned to convoy protection in the Aegean and Mediterranean. 


Shipborne > 
operations 

V5 paved the way for 

naval operations in 

harsh conditions by 

flying from a platform 

above a gun turret 

on the cruiser KéIn 

in the Baltic. Here 

V6 is recovered by 

a ship in the Aegean. 








l = ees 





> One aircraft is retained at the Midland 
Air Museum in Coventry and another at 
completed before the end of the wa the US Air Force Museum, Ohio. 


> One Fi 282 accumulated 96 flying hours > Using his Fi 282 experience, Flettner 
without any repairs. began designing the 20-passenger Fl 339, 


> Pulling back violently on the controls > Hans E. Fuisting performed most of the FI 
could cause the rotors to strike the fin. 282 test-flying. 


> Only 24 of the 30 prototypes and 
15 pre-production aircraft were 











PROFILE 


nton Flettner had tried 
several schemes for 
helicopters before hitting 


on the ‘egg-beater’ system. The 
two twin-bladed rotors cancelled 
out each other's torque, so there 
was no need for additional 
rotors, In 1938 Flettner’s Fl 265 
won a small order from the 
German navy 

In addition to flying trials 
from surface ships and 
submarines, one of the six 
Fl 265s was tested in simulated 
combat against Bf 109 and 
Fw 190 fighters, It was able 
to evade their gunsights for a 
full 20 minutes and led to 














pilot must have been severe, however, 
especially during trials in the Baltic 


forward cockpit was completely open 









since the 








For maximum ground 
manoeuvrability, the nosewhee! 
could t red via the rudder 
pedals, A crude instrument 
Panel was mounted forwards 
of the controls, 





way to the more promising Fl 282, 


Hummingbird 
goes to war 





An experienced pilot could fly the Kolibri from a 
hip in almost any weather. Conditions for the 




















Rotorcraft in World War II 


I FLETTNER FI 265: Having proved Flettner's 
ideas for a practical military helicopter, only six 
examples of the Fl 265 were built before it gave 


FLETTNER FL 282 KOLIBRI 


















Once the Kolibri had landed 
and been secured to the 
deck, its rotor blades were 
carefully tied down to 
prevent damage. 












increased military confidence 
in the improved Fl 
The Kolibri had an additional 
seat for an observer behind the 
engine. Two dozen were 
delivered for service trials with 
the Luftwaffe and navy 
Operating from escort ships in 
the Aegean, they were used to 
hunt for hostile submarines. 











The two rotor blades were Each rotor blade wa 
‘mounted so that they Z of wooden ribs on tubular 


were parallel at the 45° ol spars, with a fabric 
over-plywood covering 


position, 
Although of considerable size, the 
horizontal stabiliser was fitted only for 
trimming purposes. The inter-meshing 
rotor system allows designers to 
> with a tall rotor, 




























The Kolibri’s success led 
to an order for 1,000 aircraft 
These were to be built by BMW 
at Munich and Fisenach, but 
Allied bombing raids in 1944/45 
disrupted production, and none 
had been completed by the 
end of the war 






Fi 282 V21 Kouisri 


) 
2.20 m (7 ft. 3 in.) 
total rotor disc area 224,69 m’ (2,148 sq. ft.) 















destroyed to avoid their capture just 
before the German capitulation. 





ACTION DATA 


Tho FI 282 was not only a practical helicopter design, it also 
‘offered good performance. Sikoraky’s YR-4B had similar 
‘capabiitios and looked more advanced, but it could not match 


Fever KOuER 
rman vey tian) Sa 
‘R58 DRAGONFLY 171 kant (106 mp.) —~fiew 


Early holicopters had limited payloads, with an empty Fl 262 
weighing only 240 kg (628 Ib.) less than its maximum take-off 
weight, Sikorsky, unhindered by the enemy bombing which 
troubled Flettner, was able to develop the larger R-5B, 

























‘An observer's cockpit was provided in the rear 
fuselage, It wi and provided excellent 
An observer was carried at 
range was therefore limited, 






ty 
the expense of fuel, and 












~~ 
o i 


Fi 282 V21 KOUBRL 
"1000 kg (2,200 tb.) 


In full operational 
‘configuration with 
pilot and observer, 
the FI 282 V. 

hhad less range 
than the American 
machines. The 










nting the engine in this central 
position gave both crewmembers 
an excellent view. Air was drawn 
into the engine from below the 
fuselage by a wooden fan, 


An abnormally large rudder was fitted to the 
vertical fin. The shape of the rear fuselage 
was not ideal and caused a great deal of 
turbulence, which meant that much of the 
rudder area was ineffective, 






‘YR-4B HOVERFLY 
1150 kg (2,530 tb.) 


5B DRAGONFLY 
2189 ka (4,816 Ib.) 














1282 V21 KOUIBRI 
170 km (105 mi.) 





I SiKORSKY R-5: A completely new design, 
the R-5 first flew on 18 August 1943. The all- 
‘metal aircraft was later built in large numbers 
in the US and the UK. 


I sikorsky R-4: An R-4 achieved the first 
helicopter landing aboard a ship in May 1943. 
and later went on to perform a number of 
‘combat rescue missions. 


Il FOCKE ACHGELIS Fa 223 DRACHE: 
Designed to satisfy a Lufthansa requirement, 
only a few military Fa 223s were completed 
due to continuous Allied bombing. 





WOVERFLY 
‘km (130 mi.) 








majority ofits 


‘operational 
flown around a 
‘convoy, however, 
and refuelling was 
rot a problem, 


‘8-58 DRAGONFLY 
‘579 km (359 mi.) 
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AVIATION FacTFILe: HELICOPTERS 


FOCKE-ACHGELIS 


Fa 223 DRACHE 


@ Transport helicopter @ Twin-rotor layout @ Post-war service 








n the years immediately preceding World War 
Il Germany had become one of the world’s 
leading helicopter nations. In 1932 Prof. 
Heinrich Karl Focke began a series of 
experiments commencing with licence-built 
autogyros and culminating in the Fa 266 
Hornisse. This outrigger-mounted twin-rotor 
design was the world’s first genuine transport 
helicopter, and when war arrived it was 
developed for military use as the Focke-Achgelis 
Fa 223 Drache. 








A Using experience 
gained with the smaller Fa 266 Hornisse, 
Focke-Achgelis sought to develop a 
larger aircraft capable of undertaking 
transport and rescue missions. 
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FockE-AcHGELIs FA 223 DRACHE 


4 Mountain operations 
The Drache proved suitable for 
use in a variety of environments 
and was often employed by high- 
ranking German military officers 
to attend important meetings at 
Hitler's secluded mountain-top | 
command post in Bavaria. 





a 
i 

















Rotor position > | 
To provide a stable lifting platform the rotors were 
positioned on outriggers on either side of the 
fuselage. This allowed larger blades to be used. 





Indoor flight > 

Prior to the outbreak of World 
War I! the helicopter was seen as 
a tool for propaganda use, with 
flight demonstrations even taking 
place at indoor conferences. 














A Post-war service 

After World War Il, two Fa 223s were constructed 
in Czechoslovakia from German-manufactured 
aircraft components. They saw limited service. 


Early birds > 

‘Numerous configurations were tested before a 
practical design was adopted for operational use 
with the Luftwaffe during the war. 












































FACTS AND FIGURES 


> The first flight of the Fa 223 Drache > One variant was to be fitted with machine 
occurred in August 1940. The project was guns and two 250-kg (550-Ib.) bombs for 
under military control. armed reconnaissance missions. 


> After the first successful flight, 39 pre- > An Fa 223 became the first helicopter to 
production examples were ordered. cross the English Channel. 


> After the war both France and 
Czechoslovakia developed the design. 


> The roles envisaged for the Drache were 
rescue and anti-submarine patrols. 


FockeE-ACHGELIs Fa 223 DRACHE 














Fa 223 Drache 











Pioneering 























Left: Unconventional in layout, TYB@E transpor/rescus/reconnaissance 
transport helicopter the Fa 228 Drache proved a 
itself a highly capable Powerplant: one 746-kW (1,000-hp.) 
helicopter during the war. BMW 301 R nine-cylinder radial engine 
esigned for the German because the factory was - Maximum speed: 175 krrvh (109 m.p.h.) 
national airline bombed, Production was by 1944. The Fa 223 did Ciedslag speed! 120 kavh (Fa ms.) 
Lulthansa, the Fa 266 switched to Laupheim, near however, demonstrate many of 
was developed from the earlier Stuttgart, and, by early 1942, 17 the roles that the helicopter has Range: 700 km (434 mi), with auxiliary fuel tank 
twin-rotor Fa 61, When war Fa 223s had been completed and made its own in the postwar 


Service ceiling: 2010 m (6,600 ft.) 








































broke out, the mil operational trials had years. Successful rescue missions PCRS Ge iene rae 

of the aircraft was red commenced using a winch were carried out tekeon 101g BADE) 

39 pre-production examples of Despite more delays caused and deployments of troops to is ee ae 

the newly designated Fa 223 by bombing the trials were confined areas were also Armament: one 7,92-mm machine-gun 

two 250-kg (550-Ib, mds: 

were ordered. Intended roles generally successful and 100 achieved by Luft-Transportstaffel bai 5 EB bo 

were to include anti-submarine production examples were 40, Only three machines were Dimensions: 

patrol, reconnaissance, rescue, _ ordered, Allied bombing again _ serviceable by the end of the war AoE Te iin oie Dipahe esi Resor ec es 

transport and training, hampered production and, and one of these became the first py bs spd bigest hed pot Garanee a 
When production commenced although strenuous efforts were helicopter to cross the English stray peace Aeghad Wein an wie. 228.16 mt (2,434 99, 8) 

at Bremen, problems were made, only 10 aircraft had flown — Channel explore its handling safely. 





immediately encountered 






ACTION DATA 





Alter numerous trials the tail 








mniguration that offered the 
best handling qualities during MAXIMUM SPEED 

Postioned ; the hovering phase was a high Despite its relatively large sizo, the Fa 223 had good performance 

‘A heavily glazed cockpit afforded the pilot eee ae epee wie Kw set design. This allowed the ‘and was faster than the American Sikorsky Hoverfly and the light 







rotors Were powered by a single 
nine-eylinder radial engine, 
Providing enough power for the 


Weight observation Fi 282 Kolibri. Such fine performance also 
‘meant that the Fa 223 could operate in many dificult locations 
helicopter was a particular problem 


‘Fa 223 DRACHE 175 kan/h (109 m. ) eae 
that the makers had to overcame in 
order to achieve military backing F2m2 21 KOUBR 150 kn (S-m0.8) a, 


ee 
[POWER asip 





‘excellent visibility, particularly when coming in to 
land when a downward view was required, 
Pilots found the Drache relatively easy to master 
and this was demonstrated by two German 
pilots flying one across the Channel to Britain 
for evaluation at the conclusion of World War I 


Drache to make precise landing: 
at mountain hell-pads even 
when fully loaded with ti 

















With the need to ge 
undertake both Omntep Ver 
transport duties as 

and rescue Fa 223 DRACHE 746 KW (1,000 hp.) 
operations the cee 
power available to | —__ 2a) ne, 





treBrce wast — a $25 
Fa 223 DRACHE owen fame vat KOUBRI 119 KW (160 hp.) 


powered a dual set 


Revolutionary for its time, the Focke-Achgelis of rotors allowing alte 
Roles envisaged for the Drache Sioa nt ye w fit to the Fa 2230 Fa 223 Drache achieved only limited service because the Drache to airlift —e 5 
rere battlefield transpor (0 allow the helicopter to land on unprepare . Deak sizoable loads - 7 
were battlefield transport crits. Those were adapted fern ater German oF Allied bombing of the production line. Despite this, | 22able ade, vie 


pbservation and rescue work. For those that saw service use were a complete success. 






transport aircraft. Steering on the ground was 
accomplished through the large nose wheel, 


had limited power. YR-4l| MOVERFLY 134 KW (180 hp.) 


Sa 


In the transport role the Fa 23 Drache was unsurpassed by other 
WWII helicopters, Quick to see the potential of the design, the 
Luftwaffe hoped to operate the helicopter as a battlefield transport 
but Allied bombing of the factories halted its wider use, 


Fa 223 DRACHE —F1.282,V21 KOLIBRI —_YR-48 HOVERFLY 
4310 kg (8,480 Ub.) 1000 eg (2,200 tb.) 1150 ky (2,540 ib) 


the last of these an extra fuel tank 
‘and rescue winch were provided. 


Pioneering rotors 


Il FLETTNER Fi 282 KOLIBRI: Used as an observation 
helicopter, the Fl 282 was operated by the German navy allowing 
ship captains to view Allied shipping over the horizon. 





ME HaFNeR R-11: Ml SIKORSKY R-4: The most successful helicopter of World 
Utilising a standard War Il, the R-4 was used in the rescue and scout roles and saw 
army Willys jeep, the extensive service in the Pacific theatre, 

English company iy 7 
Hafner adapted the 
vehicle to be used as 
a battlefield air 











limited success and 
was soon cancelled. 





























113 


AVIATION FACTFILE: HELICOPTERS 


HILLER 


UH-12 RAVEN 


@ Lightweight 1950s design @ US Army’s H-23 @ War veteran 








lagship for an exceedingly successful 
F helicopter family which included the 
Model 360 and the military H-23 Raven, 
the UH-12 was created in 1948 by helicopter 
genius Stanley Hiller. As a test bed for his 
innovative ‘Rotor-Matic’ control system, it 
went on to be built in large numbers. At least A Popular with civil and 
2,300 examples have provided excellent 
service to civil and military users, and many 


military operators alike, the Hiller was 
produced throughout the 1950s and until the 


, ad late-1960s. After Hiller was taken over by 
are still on duty, from Britain to New Zealand. — Fanuc. production was restarted in 1978. 
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Hitter UH-12 RAVEN 


Y Army H-23 Raven 
The US Army operated the UH-12 as the H-23 Raven from 
1950. This H-23B carries the wing of an L-20 Beaver. 














= 








A Powerful light helicopter 
Hiller billed the UH-12E as the most 
powerful US-built light helicopter. —= 






























Piston-engined > 
The earliest Hiller 
UH-12s were 
powered by Franklin 
engines, while later 
models used more 
powerful Lycoming 
flat-six powerplants. 
The final UH-12E-4s 
had an Allison 250 
turboshaft as fitted 
to machines like the 
Bell 206 JetRanger. 
































A Over San Francisco Bay 
Hiller marketed the civil Hiller 12C for 
land- or ship-based port work, such as 
personnel transport and the off-loading 
of light priority cargoes. 





Large US Army orders > 

US Army Ravens were delivered for 

17 years from 1950. The most common 
variant was the OH-23G; 793 were built. 














FACTS AND FIGURES 


> An early UH-12 was the first commercial > UH-12s were exported to at least 
helicopter to log a transcontinental flight 18 countries, many via the Mutual 
across the United States. Defense Aid Program. 

> Over 1,600 UH-12s went to the US Army > The Hiller UH-12 was the US Army's 
and were used in Korea and Vietnam. primary trainer until 1965. 


> Asa flying ambulance, the UH-12 can 
carry two stretcher cases. 


> UH-12s were manufactured by Hiller in 
Palo Alto, near San Francisco, California. 


HILLER UH-12 Raven 














PROFILE 




































= Left: Numerous civil UH-12s have 
Light helicopters been used for agricultural tasks such H-23D Raven 
as crop spraying. In New Zealand ‘Type: three-seat light observation and training 
from Palo Alto x most UH-12s have undergone helicopter 
se conversion and been fitted with Powerplant: one 186-kW (250-hp.) Lycoming 
Allison 250 turboshaft engines. VO-450-238 flat-six air-cooled piston engine 


Max speed: 153 krrvh (95 m.p.h) at sea level 


/: A number of UH-12s in th 
oles sce Cruising speed: 132 km/h (82 m.p.h,) 


US are employed in a major insect 


celebration to mark 100,000 Built in highly successful 


I 1971 the US Army held a —_a sturdy, upswept tailboom 
accident-fre 





miles flown by two-, three- and fou 





seal 







one of its veteran Hiller H-23 configurations, the type was control campaign in the Atlantic Initial climb rate: 320 m/min (1,246 f.p.m.) 
Ravens (the military designation _ fitted with a variety of Franklin peg peas bee Alie) UH-12s Range: 317 km (200 mi,) 
for the UH-12). This kind of and Lycoming piston engines. are still flying worldwide. 

f i 1812 Ib); loaded 
satisfaction by those who rely Aircraft built in the 1970s had Wells: empty 62410) (1.812 16); ee 





1225 kg (2,695 Ib.) 














on the UH-12 is fa 
unusual. For dei 





from almost twice the installed exported to overseas customers, 


des the horsepower of the earliest both military and civil Armament: normally none, although small-arms: 



























were often carried by crew in active service 

versatile Hiller UH-12 has models; there was even a Stanley Hiller’s son, Jeffrey if . 

enjoyed a reputation for safety _turboshaft-powered version, took over the business in 1994 Dimensions: 

and reliability in roles like police Production of what was at The compnay continues to main rotor diameter TAT Oh fh) 

work and agricultural spraying, first known as the Model 360 develop the UH-12 in piston Lesa bao erty) 
Bane 38) me SPXBYIDE,, : y F 2 IE height 2.98 m (9 ft. 9 in.) 

as well as military operations. began in the late-1940s and and turbine-engined versions Ten die wea 91.51 m’ (985 69, ft) 
The UH-12 is of simple continued as the Fairchild-Hiller and as a new five-seater 

construction, incorporating two-  UH-12 and Model 12 until 1965, a testimony to the soundness 









blade main and tail rotors with At least 300 Hillers were of the 1940s de: 





ACTION DATA 


Speads around 160 km/h (100 m.p.h,) wore typical for the first 
mass-produced light helicopters. Ball's Sioux was widely used by 
US forces; the Mi-1 was an early product of the famous Mil factory. 


ign. 








































Iter rah mite a The fat Us 128 vera fied wh a 14 oe 
These are interchangeable and Franklin engine; the latest 1990s-built The Hiller UH-12E was one of the most widely 
are constructed of bonded examples have a 227-KW (304-hp) produced civil variants and has been bullt since 1959. 
8 Ws b 
stainless steel with an aluminiuen Lycoming powerplant. A 224-KW (300-hp,) ‘Gurrehd prSaiotion le based on this model 13H SIOUX 161 ko (100 mp.) ei 





honeycomb core. Allison 250 turboshatt is also available, 


A distinguishing feature of the 


1M Wane! 170 kn (105 m9.) >—ly 
UH-12 family isthe tall rotor 
lveshatt running trom the main 

The alg larger Mt had a consderaly Inger range than the 


two American types. This was largely due to the greater fuel 
‘capacity of the aircraft 





The ‘goldfish bow! 
cockpit of the Hiller 
features a bench 
‘seat which is able 
to accommodate 
three people, 
including the pilot 
Dual controls are 
optional The simply constructed tailboom The light-alloy tall rotor is protected from 

made of beaded light-alloy sheet and ‘grounding’ by a tall skid, The tall rotor, 

does not contain internal stiffeners, Vital to the control of the aircraft, Is one of 

he fuselage Is also of light alloy, the most vulnerable parts of a helicopt 








Hiller vertical risers The Raven, which entered service after the Sioux, demonstrated 


‘a marginally better climb rate. A more powertul engine in both the 
UH-5: Hiller's frst helicopter with a main Hl 10-1 HORNET: Twelve of these two-seat Ml FH-1100: Hiller's attempt to bulld a machine [il X-18: This unusual machine was flown in Raven and "Hare’ was the main reason for this diflerence. 
rotor/tail rotor configuration, the UH-5 also saw _ramjet-powered helicopters were built, plus a _to rival the Bell JetRanger and Hughes 500 was 1959 to test the practicality of tit-wing aircraft. ft Me aoe 

the first use of its ‘Rotor-Matic' control system. further 12 for the US Army as the YH-32. derived from the unsuccessful military OH-5. was short-lived and the results were inconclusive. 


/ 320 m/min 
T Th ametsed 
4 
Bel 


246 fp.) 

















H-13H SIOUX 
235 m/min 
Re (770 .p.m,) 
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AVIATION FacTFILe: HELICOPTERS 


HUGHES 


OH-6 Cayuse 


@ Vietnam veteran @ Hundreds in service @ Top-secret missions 









ughes overcame competition from 
al Bell and Hiller to win a contract for the 

US Army's new LOH (light observation 
helicopter). The OH-6 went on to become the 
US Army's primary observation helicopter in 
Vietnam. Although some problems were 
encountered during the OH-6’s production, 
new variants based on the civil Model 500 
found success. Recently, the aircraft has been 
tasked with a new role, flying special 
forces missions with the US Army. 





A Well-armed, 
small and agile, the OH-6A 
performed well in Vietnam. Many Cayuses 
have been exported and the Model 500 has 
breathed new life into the series. 
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HucHes OH-6 Cayuse 


























| Post-war service 
OH-6As which survived the 
Vietnam War were passed on 
to National Guard and Reserve 
units. Some were modified 
for special duties. 


a fran ten, 














A ‘People planks’ and Special Forces 
This MH-6H serves with the US Army's 160th 
Special Operations Air Regiment (SOAR). It is 
able to carry personnel on the ‘people planks’. 


Y Testing time in the navy 

Four ex-US Army OH-6As are on loan to the 
US Navy Test Pilots’ Schoo! at Patuxent River. They te — 
are used to give students light helicopter experience. 














A Armed for support 

AH-6Gs are not used as traditional gunships. 
They are most likely to lend fire support to a 
covert mission if it is compromised and attacked. 





























No tail rotor (NOTAR) > | 

McDonnell Douglas’ NOTAR concept allows | 
operations from tight spots, but with the cost of 
diminished speed and increased fuel consumption. 















































FACTS AND FIGURES 


> For observation duties the US Army > Cayuse and Mode! 500 variants serve in 
received 1,434 Cayuses from an Japan, where some are dubbed 
originally planned 4,000. ‘chisai baggu' (little bug). 

> The first service OH-6s were delivered to > In Vietnam damaged Cayuses numbered 
the US Army in September 1965. 420; many were returned to flying status. 

» Soldiers nicknamed the OH-6 ‘Loach’ > McDonnell Douglas still produces civil 
because of its LOH role designation. helicopters inspired by the OH-6 design. 














PROFILE 


Cayuse for the 
aerial cavalry 


eeking a replacement 
for its first-generation 
Bell and Hiller types, the 


US Army issued a requirement 
for a high-performance, easily 
maintained and cost-effective 
observation helicopter. After 
announcing the OH-6A Cayuse 
as the winner, the Army 
received its first in September 
1965 and the helicopter soon 
went into combat in Vietnam 

Hughes struggled to meet 
the pressures of wartime 


in the jungles of Vietnam. 





production and, with Bell 
offering its improved OH-S8A 
Kiowa in a renewed 
competition, manufacture of 
the OH-6A was prematurely 
terminated after 1,434 had 





Right: A tight formation of four 
Cayuses flies before a setting sun. 
The aircraft is far from being in the 

twilight of its career. 





been completed 
Hughes also developed a 
civilian variant of the OH-G6A, 
the Model 500. This machine 
went on to spawn a range of 
new military helicopters, 
including a family of special 
operations variants, These 


black-painted MH- and AH-6s 
were first used in the 1983 US 
invasion of Grenada and later 
in the Gulf. Their operations 

are kept highly secret 






OH-6GA Cayuse 


‘Loaches' served in huge numbers in Vietnam, 
where 658 were lost in combat and a further 297 


With its four-bladed main rotor, the OH-6A has excellent control 
fesponse and little vibration at high speeds, The rotor is also of small 
fiameter ful among the tree-tops of Vietnam. 


Each of the rotor blades 
‘one opposite by 15 flexible 
traps. Up to six can tail be 


attached to the 
stainless steel 









In the event of a crash the tallboom and engine 
separate from the crew compartment, 
improving the survival chances of the crew. 





Mounted in the rear fuselage at an angh 

the T63 turboshatt engine drives the 

and {ail rotors from a single shaft 

A bevel gear splits the drive from this and 
> the respective rotor shafts, 


of 45° 


In its YOH-GA prototype form the Cayuse 
‘A maximum of five peor Jid not have a vertical tain, Production 
the OH-6A, In combat the aircraft seldom aircraft feature a fin above and below 
carried such a load, however, and wa: the tail boom, with the upper fin 
usually flown with a crew of two or three (0 the angled side fin. 


FIRE SUPPORT: Rocket and 
gun-armed AH-6Gs of the 

Us Army's 160th SOAR fly in 
support of insertion/exfitration 
missions by the same unit's 
MH-6Hs, The AH-6Gs also 
provides support for pre- 
placed special forces teams. 


INSERTION FROM THE PLANK: With a ‘people 


Suppression and in: plank’ on elther side of its fuselage, the MH-6 


From Vietnam to the Gulf, the 
‘Loach’ and its descendants 
have proved highly capable 
combat helicopters. 


rapidly. Some sources 


VIETNAM OPS: 
Operations in Vietnam 





Left: With its small-diameter, four-bladed main rotor, 
the OH-6A was ideal for riverine support operations 











HuGHes OH-6 Cayuse 






OH-6A Cayuse 
Type: light observation helicopter 
Powerplant: one 237-kW (318-hp.) Allison T63- 
A-BA turboshaft engine derated to 160 kW (214 
hp.) for continuous running and 188 kW (252 
hp.) for take-off 

Maximum spect 


Economic cruising speed: 216 krnv/ty 
(134 m.p.h,) at sea level 























41 km/h (150 m.p.h.) 






Range: 611 km (380 mi,) at 1825 m (5000 ft.) 


Weights: empty equipped 557 kg (1.228 ib); 
maximum take-off 1225 kg (2,700 Ib.) 


‘Armament: one XM27 7.62-mm machine-gun 
or XM-75 40-mm grenade-launcher; provision 
for two M60 7.62-mm machine-guns 














Accommodation: one pilot and one observer 
plus up to four passengers, or one pilot and 
‘one medic and up to two stretchers 


Dimensions: 

main rotor diameter 
fuselage length 
height 

main rotor disc area 


8,03 m (26 ft. 4 in) 
7.01 m (23 ft) 
2.48 m (B ft. 2 in.) 
50.60 m* (655 sq. ft.) 





COMBAT DATA 


Tho CH-6A is faster than ts close contemporary the Aérospatiale 
SA 318C Alouette I, Although the more recent Gazelle AH.Mk + 
has greater speed stl, i is vulnerable in combat 


Osa CAUSE 241 km 150 89.8) OT 
GAZELLE ALMA 1 310 kn (18819.8) mp 


‘SA 3186 ALOUETTE I 205 km 
(127 mp.h) (ae 


Ca | = 


The OH-6A and 
Alouette I are 
Closely matched in 








‘terms of climb rate. SA 3180 
The Gazelle can (ALOUETTE It 
climb faster, but 396 m/min 
fver the bate | OM-6A CAYUSE (130 p.m.) 
agity and 2381 iin 
‘survivability are (1,250 f.p.m.) 
more important 
GAZELLE A.M 1 


Comparatively 
short range is 
perhaps the one 
weak point of the 


On-6A 70 km 
(416 mi.) 
OH-6A. in Vietnam 
the arcratt 
frequently flew from 
forward bases, so 
range was less of 
a problem. And in 


‘operations since 
then, the Amy 

has operated 

them from US Navy 
ships and covert 
bases, 


SA.318C ALOUETTE It 
720 km (447 mi 
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Aviation Factrite: HELICOPTERS 


HUGHES/SCHWEIZER 


300/TH-55 OSAGE 


@ Lightweight helicopter @ Police operations @ Military trainer 








n 1948 the Hughes Aircraft Company 
i began specialising in helicopters. 

Its second design, the Model 269/300, 
served as the basis for one of the most 
successful families of light helicopters. 
Having evaluated five examples as potential 
observation aircraft in 1958, the US Army 
adopted this simply constructed two-seater 
as its standard primary helicopter trainer in 
the 1960s. Hughes went on to build nearly 
3,000 for both civil and military users. 
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PHOTO FILE 


























A Police service 
More than 17 US city police 
departments have operated 
the Model 300 as a relatively 
economical surveillance 
platform. The 300 has also 
proved its military potential 
in the training role. 


A Schweizer production 
By the time Schweizer began building Hughes 300s 
in July 1983, more than 2,800 had been built. 












Y Traffic watching 
Robust and fuel-efficient, the 
300 is an ideal machine for 

‘monitoring traffic conditions. 














4 Over California 
A lieutenant from Whittier, 
California, keeps in touch with 
a police department 300. 





Y In the US Army 
The Osage provided experience for the first 
generation of US Army chopper pilots. 








> Schweizer Aircraft bought the entire 
Model 300 programme in 1986; its 500th 


'300C was delivered in 1994. 
‘A The success of the Mode! 269/300 family > In 1996 a Mode! 300C training helicopter 
paved the way for the Model 369/500 design, was priced at $187,500, 


which placed Hughes among the world’s 


leading producers of light helicopters. > Iraq acquired 30 Model 300Cs for crop- 


dusting, but used them for pilot training. 


FACTS AND FIGURES 


> In 1996 12 nations operated military 
Model 269s, including Indonesia, North 
Korea, Pakistan, Paraguay and Honduras. 

> Kawasaki assembled 38 TH-55As as 
TH-5SJs for the JGSDF. 


> Schweizer builds a turbine development 
of the Model 300 - the Model 330. 





PROFILE 





Hughes’ first 


successful chopper 


esignated TH-55A Osage, 
the Hughes Model 269A-1 
was delivered to the US 


Army after being selected in 1964 
The Osage was a refinement of 
the civil Model 200 Utility, which 
was derived from the original 
Model 269 that had first flown 

in October 1966. 

The next major variant was the 
three-seater Model 300 (269B), 
which, with an uprated Lycoming 
engine, became the Model 300¢ 
in 1969. This was the most 
widely produced version, with 
more than 1,000 being built by 





Hughes, Licence production was 


TH-55: 
‘accommodate three 
ide-by- 

side, typically two students 

















there is a forward-hinged 
removable door, Police 
versions of the 300 cary a 
siren, a searchlight, 





mesh seats, night lights 
first aid kits and uprated 
electrical systems 


















Piston-engined military training helicopters 


Hl BELL MODEL 47: Bell's Model 47 Sioux 
first flew in 1945, was used by at least 30 air 


arms, It stayed in 





{uction until 1974. 


and an instructor, within 
the Plexiglass cabin, On 
either side of the cabin 


also undertaken by Bre¢ 
in Italy, as the NH-300¢ 

Popular with civil op. 
the Model 300 has 
roles as diverse as crop-spraying 
and policing duties. For the 
latter, the Hughes 300C Sky 
Knight, with a public address 
system and an infra-red sensor 
was introduced. 

In milit 














ry service, several 
countries have adopted the type, 
principally for pilot training, 
TH-55As were supplied to 

Haiti, Nigeria, Spain 








(designated HE.20s) and Sweden 
(as Hkp 5Bs). Other nations have 





HI HILLER UH-12: A contemporary of the 300, 
more than 2,200 UH-12s were built. Miltary 


operators included the Royal Nav 












Below: For agricultural 
operations, the Hughes 300 
often carries a crop-spraying 
or dry powder dispersal kit. 
Stetcher kits, cargo racks and 
slings may also be fitted. 





g, used for 





Above: This Hughes 300, based at 


Lakewood, Los Angeles, is fitted with 
a searchlight, a siren and warning light. 
Police versions often carry armour. 


acquired Model 300s, including 
Colombia and Japan. 

Having acquired the 
programme from Hughes’ new 
owners, McDonnell Douglas, in 
1986, Schweizer introduced a 
new TH-300C trainer variant. 
Turkey was an early customer 
















The fully-articulated, three-blacled 
main rotor of bonded metal 
construction has an aluminiur 
‘ore spar. A main rotor tle-cc 
kit is standard on the Osage 





























The AVCO- Lycoming flat-four piston 
engine is mounted directly behind the 
ew. A orash-resistant aluminium fuel 
tank can be supplemented by an 
auxiliary tank of 72 litres (19 ge 


‘customer, the Turkish army. 





The Hughes 300 serie 
bblades freely pivoted as one unit, Each 


tering type, with just two 


kin. A spring-mounted bumper protect 


NEVER-EXCEED SPEED 


Never-exceed speed, or veh 
slower tha 


















4 handling characteristic 
loy tailboom has hori 






FH nen 


recent 
‘same powerplant as the Hughes, albeit turbocharged, and the 
300C has its motor derated to 142 KW (190 hp.) 


TH-55A Osace 


ion Center at Fort Rucker, 
TH-55A is one of 792 originally ordered by the US Army. 
Based on the 269C, the TH-55A is powered by a 
HIO-360-B1A engine. In 1996, 12 military users still 
the US has retired its fh 


Based at the Army A\ 





operated the type; 








CLIMB RATE 


The Hughes 300C lags behind in this category, but performed well 
against I 

well as crop-dsting and obse 
‘economy of operation are mor 


Il SAUNDERS-ROE SKEETER: Designed by 
Gierva, the two-seat Gipsy Major-powered 
‘Skeeter served with both Britain and Germany. 


Il ROBINSON R22: Designed in the late 
1970s, the R22 was bought by only one military 
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HUGHES/ScHWEIZER 300/TH-55 Osace 





Model 300C 
Type: three-seat light utility/training helicopter 


Powerplant: one 168-kW (225-hp,) Textron 
Lycoming HIO-360-D1A piston engine derated 
to 142 kW (190 hp.) 


Max cruising speed: 153 km/h (95 m.p.h.) 
Endurance: 3 hours 24 min at sea level 




























Initial climb rate: 229 m/min (751 f.p.m,) at 
sea level 


Range: 360 km (225 mi.) at 124 km/h 
(77 m.p.h,) at 1220 m (4,000 tt) 


Weights: empty 474 kg (1,043 Ib.); maximum, 
take-off 930 kg (2,046 Ib,), with external load of 
975 kg (2,145 Ib.) 



















Dimensions: 

rotor diameter 8.18 m (26 ft. 10 in) 
fuselage length 9.4 m (22 ft, 2 in) 
height 2.66 m (B ft. 9 in) 
rotor disc area 52,50 m’ (565 sq, ft) 








ACTION DATA 









(Vne), is greater than the true 
speed of the alrcratt, The older Series 3000 is 

its more recent, aerodynamicaly efficient and stronger 
arts, the Robinson R22 and Enstrom F-28F 


mr nen) 


22 BETA 190 ky (118.m.9.0.) Yay 
—a 












The Hughes 900 has more power than the smaller, but more 
‘Also flown by police forces, the Enstrom has the 





goes ba Saad | 





19608 co 





nporaries. For the military training role, as 
ation, the practicality and 
important factor. 











228 mining tm) iy 
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AVIATION FACTFILE: HELICOPTERS 


KAMAN 
H-43 Huskie 


@ Intermeshing rotor @ Firefighter @ Rescue 








eveloped in the 1950s, the 
D box-shaped HH-43 Huskie provided 

the US Air Force with a helicopter 
that was able to put out fires and perform 
rescues. In its role as a local airbase 
firefighter, the Huskie was very effective. 
Built with the twin-meshing rotors that are 
the signature of inventor and entrepreneur 
Charles Kaman, the Huskie ended its career 
in the Vietnam War. 
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A Charles Kaman invented his 
intermeshing rotor design using tools at home, 
and the system remains unique. The concept 
has most recently been rejuvenated in the 
company's K-Max utility transport helicopter. 





Kaman H-43 HuskIE 


Y Huskie rescue 

When flying aircrew rescue sorties in Vietnam, the 
Huskie was painted in camouflage. Due to the 
H-43's limited range, it was generally used only 
over South Vietnam, although its small size allowed 
it to operate in small jungle clearings. 

























A Firefighter 

With its undersiung load of firefighting chemicals 
contained in a special tank and fully-equipped 
firefighters in the rear cabin, the Huskie was 
effective in the airfield firefighting role. 


4 Delta delivery 

Huskies were used over the 
Mekong Delta area of South 
Vietnam, operating in a support 
role for the US Navy's inshore 
PBR (Patrol Boat, River) force. 


























V Red fins 

Huskies based in friendly territory 
wore bright ‘rescue’ colours. The 
rotors could be stored in the ‘fore 
and aft’ position to save space. 








ABox body 

The advantage of the Kaman 
rotor system is that the 

| helicopter does not require a 
tail rotor, so it can be designed 
with a capacious interior. 


FACTS AND FIGURES 


» Ex-US Huskies have served with the > The USAF received 263 Huskies 
air forces of Burma, Colombia, Morocco, (18 H-43As, 203 HH-43Bs and 
Pakistan and Thailand. 42 HH-43Fs) between 1958 and 1968. 


» The Huskie established seven world »> The rescue hoist of the Huskie has a 
records using its T53-1 engine. capacity of 272 kg for lifting personnel. 


> The first flight of the prototype in this 
series took place on 13 December 1958, 
































> A few civilian Huskies remain in use 
undertaking logging operations. 








PROFILE 




















the late-1950s as a US Navy 
t 
‘The Huskie was created to 

help the Air Force to deal with 





Speed and range were not 


quickly into action, to maintain 
a stable hover, and to carry 







Unusually, the Huskie he 
‘main rotor blades, These were 

attached to the rotor head only by 
dragging hinges. 










Pakistan operated six Huskies, none of 
which remains in service. The H-43. 
was also exported to Burma (12), 
Columbia (six), Morocco (four) 
and Thailand (three). 










Despite its unorthodox rotor system, 
the H-43 had conventional helicopter 
controls consisting of cyclic and 
collective pitch levers. Visibility from 
the cockpit was excellent. 





Huskies had an unusual undercarriage 
system of four struts fitted with wheels 
and skis, The forward struts were longer 
than the rear ones, giving the H-43 a 
tall-down appearance on the ground, 








Two rotors are 
better than one 





est known for its service firefighting and rescue equipment 
with the US Air Force, this ‘The Huskie was also fitted with a 
fine helicopter began in pair of loudspeaker horns, which 


were used to transmit ¢ 
ining and observation craft during a fi 





sctions 


fighting emergency 


The two pilots of the HH-43 


had almost unprecedented 
accidents and fires on its airfields, visibility through the Plexiglass 
cockpit, And the Huskie gave the 
important. What mattered was the pilot a degree of responsiveness 
ability of this helicopter to spring and stability not found on many 
helicopters, 


Typically, the Huskie also 





The H-43 was powered by a T53 
turboshaft engine. When one 

of the first Kaman K-225s 
(developed from the H-43) was 
fitted with a Boeing YT 50 engine, 
It became the world's first 
gas-turbine-powered helicopter 





carried two para-jumpers 

(known as PJs), who were trained 
in medical treatment and rescue 
work. As the US's role in Vietnam 
grew, the Huskie’s job of local 
airbase rescue was expanded 

and a number flew missions 
behind enemy lines. 


The H-43 had twin rotors on different 
with the rotors turning in an 


















Right: One of the 
1 H-43's many 
unusual features 

was the exhaust 

boom that 

projected over the 

tail to keep the rear 
door area safe. 





which mé 


Similar to the Kamoy 
twin-rotor d the 
H-43 had large, wide 
fins at the rear for 
directional control 





Fire crews or cargo could be loaded t! 
twin clamshell doors, The main fuel su 
(200 gallons) of kerosene wat 


Left: The Huskie crew often had to 
operate under dangerous and terrifying Type: three-place rescue helicopter 
conditions. This burning C-97 was part 
of a training session, but the H-43 
tackled many other fires for real. 


Each rotor blade has a servo-flap 


akes the cyclic pitch 


changes by twisting the blade. 














hrough the wide 
upply of 756 litres 
under the cabin floor. 





Huskie ve 
missions 
NAVAL SUPPORT: 
Huskies were used in 
‘support of the ‘brown 


water navy’, the force of patrol 
craft deployed in the Mekong 


eta area of South Viet 
gam 







‘door guns for these missions, as 
‘Viet Gong snipers were a threat. 
ATT 





Lf 





FIREFIGHTER: 
For tackling fires the 
Huskie was fitted 
with an undersiung 
container of 
firefighting 
chemicals. 









JUNGLE RESCUE: Coftfined to the 
southern half of the eaunity, the H-43. 
carfledjout numerous rescues at the 











ep Vietnam. 






































Kaman H-43 Huskie 


H-43B Huskie 





Powerplant: one 615-kW (625-hp.) Avco 
Lycoming T53-L-1B turboshatt engine 
Maximum speed: 165 km/h (102 m.p.h.) 
Range: 560 km (350 mi.) 

Service ceiling: 7740 m (25,400 ft) 


Weights: empty 2095 kg (4,609 Ib); loaded 
4150 kg (9,130 Ib.) 


Accommodation: useful load of 2054 kg 
(4,520 Ib) including crew, passengers and 
rescue firefighting equipment; seating for eight 
passengers, 12 combat troops on folding seats, 
or four stretchers and a medical attendant 



















Dimensions: 

‘main rotor diameter 14.55 m (47 ft. 9 in) 
length 7.8 m (25 ft. 7 in.) 
height 9,88 m(12 ft. 9 in.) 





rotor disc area 52.49 m* (565 9q, ft.) 























COMBAT DATA 







The Huskie has the least-Impressive top speed of these three 
similarly sized aircraft, The Kamov Ka-25 js also a twin-rotor 

helicopter but uses two co-axial rotors, The SH-2G Is the most 
‘modern of the three and, like the Ka-26, is turboshatt-powered. 


—-- a 


0-20 seas 23000 13800.0) Cgmety, 
PAYLOAD 
fea hae teas Seana 


The powerful H 
capacity. Ths is especially noteworthy given its modest power 
‘compared to the other types. Speed and range were never 


a wax wa 


1-498 MUSKIE K-25 ‘HORMONE’ $H-26 SEASPRITE 
2054 3.) 1844 kg (4,000 tb) 






















The Kamov Ka-25 is SH28 
hampered by its lack 

of range, and the more 
recent Seasprite has 
twice the range of the 
Russian machine, The 
H-43 is similarly short 
(on range, but in its 
given role this was 

Not as important. 
Responsiveness, 
stability and its iting 
ability were more 
Important in the air 
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AVIATION FacTFILe: HELICOPTERS 


PHOTO FIL' 


KAMAN Kaman SH-2 SEASPRITE 





SH-2 SEASPRITE 


@ Anti-submarine @ Search and rescue @ Anti-patrol vessel 








aman's SH-2F Seasprite and SH-2G 
Super Seasprite are the current models 
of a sturdy, versatile helicopter that has 
been a familiar sight on the world’s oceans for 
four decades. Originally a Vietnam-era rescue 
helicopter hampered by limited range, this 
Kaman design has shown extraordinary growth 
potential. New engines and systems have kept 
the SH-2 up-to-date and make it a formidable 
anti-submarine weapon. 
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unremarkable but enduring design that has 
given excellent service for nearly 

four decades. Fulfilling roles as varied 

as combat search and rescue and anti- 
submarine patrol, the Seasprite may 

still remain in service well past 2010. 

















V Watching the Soviets 

The SH-2 was often used to 
shadow Soviet naval auxiliaries, 
like this research vessel of the 
Pacific fleet in the Sea of Japan. 
The SH-2 could detect ships with 
its own radar, or by homing in on 
their radar emissions. 





LAMPS > 

The original H-2 was upgraded to Light 
Airborne Multi-Purpose System standard in 
1969/70 with major avionics improvements. 





A In the hangar 

With rotors stowed away the SH-2 could fit in 
the hangar of frigates such as the ‘Knox’ class, 
originally designed to carry a drone helicopter. 



















Current SH-2Gs are 
fitted with improved 





A Torpedo attack 
The Seasprite's 
main anti-submarine 
weapon is the 
homing torpedo. 
Having located 

the target with 
sonar buoys or 
magnetic detection 
equipment, the 
weapon is released. 
The SH-2G will carry 
the new lightweight 
and more capable 
Mk 50 torpedo. 








Modernised > 









700 turboshafts 

and composite 
rotor blades, and 
are painted grey. 


FACTS AND FIGURES 


> Early Seasprite models were rebuilt in 
Connecticut to become advanced 
SH-2Fs and SH-2Gs. 


> The Seasprite helicopter known as HU2K- 
1 first flew on 2 July 1959. 


> Egypt bought the SH-2F, and the SH-2G 
has been selected by the Australian navy. 


> Kaman is flying an SH-2F with the 
company's Magic Lantern anti-ship mine 
detector housed in a pod. 

> The first flight of the new SH-2G took 
place on 28 December 1989. 

> Turkey received 14 surplus SH-2Fs under 
an agreement proposed in 1994. 















. Clearly visible on the 
Sub-chasing aabokd sponte 
this SH-2G is the 


Seasprite ASO-81 magnetic 


anomaly detector ‘bird’. 








he Seasprite and SH-2G flew a dramatic mission on bladed rotors and considerable 

Super Seasprite are the 19 June 1968, when Commander — anti-submarine capability 

only helicopters from Clyde Lassen went deep into Today's more powerful, better- — 
Charles Kaman's Connecticut North Vietnam under heavy fire equipped 















company that do not use to rescue a downed Phantom SH-2G Super Seasprite is 
the famous inventor's twin crewman; he was one of only perhaps not quite in the class of 
meshing rotors having instead a two US naval aviators to be the newer Sikorsky SH-60B Sea 
conventional single-rotor system. awarded the Medal of Honor Hawk, but it is a weapon that 

‘The Seasprite first flew in in that conflict. no submarine skipper can 
1959 and entered service in In the 1970s and 1980s, the ignore, SH-2F and SH-2G 
the 1960s as a ship-launched single-engine craft with three- helicopters serve with half-a 
US Navy rescue and utility bladed rotors evolved into a dozen air arms outside the = 
helicopter, An early Seasprite twin-engine helicopter with four- United States, The Seasprite has emergency flotation devices for 

ditching in calm water. 
SH-2F SeaspriTe Tho main improvement of the SH-2G is the replacement 





of the old T-58 turboshatt with more efficient T700 
These deliver about 10 per cent more power 
pout 20 per cent less {uel 


This SH-2F served with HSL-33 of the US Navy. 
The variant is rapidly being replaced by the modified 
‘SH-2G aboard US Navy frigates and destroyers. 




















Originally painted dark biue with large 
national and unit markings, all SH-28 are 
Now receiving a light sea-grey sch 
toned-down national markings, 








The SH-2F used a conventional aluminium spar 
and fibreglass covered rotor blade, replaced by 
long-life composite blades in the SH-2G, 





The cockpit 
accommodates the 
pilot and co-pilot 
The rear 
compartment 


ofcer who 4 HSL-33 
poe ol42. 


navigation system 
and sensor suite, Site 








The Mk 46 homing torpedo Is the standard NATO anti-submarine air-launched 
‘A.Litton LN 66 search radar for detecting surface ships and The undercarriage torpedo. Developments in Soviet submarine hull technology have meant that it 
submarine periscopes and snort masts was fitted. Updated SH. retracts into fairings in is now almost obsolete. The SH-2G has recently been cleared to fire the 

28 have an undernose infra-red turret the side of the fuselage, AGM-65 Maverick missile for anti-ship operations, 






DETECTION AND ATTACK: The 

Seasprite makes a final check on 
the target location, usually by dropping 
‘sonobuoys or using MAD gear which 
reacts to the target's magnetic field. The 


‘SHIP GUIDANCE: Having acquired a wenbritlck Leese ah TARGET SUBMARINE: The Mk 46 | 












submarine with its onboard passive or ane 


pattern to acquire the target, using 


active homing. 





ces reat Warners torpedo makes a spiral search | 


Kaman SH-2 SEASPRITE 


SH-2 Seasprite 


Powerplant: two 1285-kW (1,722-hp.) General 
Electric T700-GE-401/403C; SH-2F has two 
1007-kW (1,343-hp.) T58-GE-8F turboshafts. 


‘Max speed: 265 km/h (164 m.p.h) at sea level 
Max cruising speed: 230 krvh (143 m.p.h.) 


Range: 679 km (421 mi) 


Service ceiling: 5670 m (18,598 ft.) 
Weights: empty 3193 kg (7,025 Ib.); maximum 


take-off 6033 kg (13,273 Ib.) 


‘Armament: up to two Mk 46 or Mk 50 
lightweight torpedoes; 7.62-mm machine-gun 
‘may be pintle-mounted in each doorway; 

the SH-2G can carry the AGM-65 Maverick 


air-to-ground missile 


Dimensions: 
rotor diameter 


length 
height 


rotor disc area 143.41 


COMBAT DATA 


MAXIMUM CRUISING SPEED 


An-submarine helicopters do not need to travel 
The Ka-25 Is slower than the Seasprite due to it 
but its twin-rotor system givas it a very respectable rate of 


Ka-25 ‘HORMONE-A 


LLYN HAS. 2 


WEAPONS 
st 

fora light ship's 
helicopter isa pair 
homing torpedoes, 
although the SH-2 
often only carried 
‘one. The Lynx can 





210 km/h 
(124m.p.h) 


282 kr (146 


ndard armament 


“| 


2 x torpedoes or 2 x ASM SEASPRITE 


fire Sea Skua missiles 


‘against patrol craft, 
‘and SH-2Gs have 


2 x torpedoes or 4x de 


fired AGM-65 in tial, 


Nuclear depth 
charges would be 


used for extra deep 


diving submarines, 


EI 


‘Mission endurance is vital to ASW helicopters, which rmust 
‘maintain long patrols at considerable distances from the ship, 


SH-2 SEASPRITE 
2% hours 
























13.51 m (44 ft) 
16.08 m (53 ft.) 

4.58 m (15 ft.) 
my (1,543 8q, ft.) 

































high speed. 
lky shape, 
im, 
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jopth charges 



















(WOK HAS. Mk 2 
3 hours 
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AVIATION FACTFILE: HELICOPTERS 


KAMAN 


K-MAX 


@ Twin-engined ‘flying crane’ @ Single-seater @ Intermeshed rotors 

















harles Kaman launched his helicopter 
company in 1945 when he was 26 

years old. The K-MAX is the latest 
product from this now elderly trailblazer. The 
last living aviation pioneer of the 20th 
century, Kaman's principal contribution was 
the intermeshing rotor arrangement that 
dispenses with the need for a tail rotor. This 
arrangement is used on the K-MAX, known 
as the ‘aerial truck’, a machine capable of 
lifting almost 3 tonnes. 


A ‘WARNING: APPROACH 
FROM FRONT’ reads the legend below 
the aircraft's rotor. While on the ground, 
the intermeshed rotors pass much lower 
than those on conventional helicopters. 
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A Slim profile 

In this view of a Helog 
aircraft with an underslung 
load, the slim frontal profile 
of the design is seen. Angled 


cockpit windows give the 
pilot an excellent view. 




































Sales in Europe > 

Helog of Switzerland became the first 
European K-MAX operator in May 
1995, when this colourful example 
was delivered, Others have been 
delivered to France and Sweden. 

















4 Versatility 
Without a tail rotor, the 
K-MAX is able to 
manoeuvre into tight 
spots otherwise 
inaccessible to 
conventional 
helicopter designs. 


A Connecticut factory 

Pilots are trained using ex-military Kaman 
HH-43F Huskie helicopters. H-43s have a 
similar intermeshing rotor system. 


4 Prototype N3182T 
In December 1991 the first K-MAX took to the 
air. This aircraft consisted of the basic airframe 
structure without a tailplane and fins. 











MMIRA (pronounced ‘Myra’) for Multi- 
Mission Intermeshing Rotor Aircraft. 


» The US Navy evaluated the type for use in 
resupplying warships at sea. 


> In 1996 the price for one of these 
helicopters was $3.5 million. 









ies Su. ue o , 
> The K-MAX was the first helicopter 
structurally designed for repetitive 
external lift operations. 
> Production rate at Kaman's Connecticut 
factory in 1996 was six per y 


> Kaman claims a 20-year life for K-MAX’s 
airframe, at 1,000 hours per year. 





PROFILE 


Kaman’s unique 
‘aerial truck’ 


hen Charles Kaman 
revealed his 
company’s K-MAX in 


March 1992, he signalled the 
introduction of a very special 
aerial truck’ that has brought a 
revolution in the way helicopters 
handle cargo-hauling duties 
Kaman felt that the helicopter 


designed specifically for 
operators wanting logging, 
fire-fighting, construction, 
and cargo-hauling capabilities 
in a purpose-built mact 
The K-MAX, described by its 
Connecticut manufacturer 
efficient lifting workhorse’, was 
designed as a twin-engined, 





ne, 


5 


‘an 


Above: This view of the inside of the 
Kaman factory shows the light alloy 
construction of a partly completed K-MAX. 


rotors mean that a conventional 
tail rotor is not required; this 
allows the aircraft to go into 
some otherwise dangerous or 











Above: Kaman's helicopter designs have been intended 


Kaman K-Max 


K-MAX 
‘Type: single-seat external lift intermeshing-rotor 
helicopter 


Powerplant: one 1118-kW (1,500-hp.) 
AlliedSignal T53-17A-1 turboshaft flat rated to 
1007 kW (1,350 hp.) 


Maximum speed: 185 km/h (115 m.p.h,) clean; 
148 krvvh (92 m.p.h,) with external load 


Service ceiling: 7620 m (25,000 ft) at 2722 kg 
(6,000 Ib.) weight in standard atmospheric (ISA) 
conditions: 


Weights: operating empty 2132 kg (4,690 Ib.); 
maximum take-off 2721 kg (6,000 Ib) without 
|ettisonable load, 5216 kg (11,475 Ib.) with 
external load 


inaccessible locations. 
First flown in late 1991, the 
K-MAX sold initially in the USA 
and Canada and has since found 
customers in Europe and Asia 


industry was focused on, and 
dominated by, ‘people movers’, 
the flying equivalent of the 
family car. Until the K-MAX, 
there were no helicopters 


single-seat heavy hauler to 
provide unsurpassed visibility for 
its pilot and to set new low levels 
of maintenance and operating 
expenses, Kaman’s intermeshing 


to fill market niches. The company's vast experience 
with intermeshing rotors benefited the K-MAX design. 


Dimensions: 

rotor diameter (each) 
length overall 

wheel track 
wheelbase 


14.73 m (48 ft. 4 in.) 

15.85 m (62 ft.) 
9.56 m (11 ft. 8 in.) 
4.11 m (13 ft. 6 in) 





AlliedSignal's ((ormerly Textron Lycoming's) T53-17A-1 
turboshatt is a civil version of the miltary-speaification 
T53 used in large numbers in aircraft like single-engined, 
ants of the Bell UH-1 Iroquois. 








fibre reinfordad plastic (GFRP) and 
carbontibre reinforced plastic (CFRP) are 
used In the construction of the rotor blades 
and tabs, for strength and lightness, Like the 
aircratt's engine (which is designed with a 
10,000-hour Ife with a 1,600-hour time: 
between overhauls), these are designed to 
have a minimum maintenance requirement 
and therefore savings in operating costs. 


ACTION DATA 


The K-MAX is able to lift more than 2.7 tonnes on its single under 
fuselage hook, thanks to its design which makes a higher 
proportion of the aircraft's engine powor available for iting, A 
‘minimal fuselage means that ‘dead’ weight is kept to a minimum. 


~~ ae 
9 
Ww 


W-3A SoKOL 
2100 ka (4,620 ib.) 


A narrow fuselage and cockpit 
means that the K-MAX is a 
single-seat aircraft. The pilot 
sits in an impact-absorbing seat 
with a five-point harness. The 
K-MAX was also designed for 
unmanned radio-controled 
operation in hazardous 
conditions. 


First flown on 12 January 1994, N132KA was the 
first production K-MAX and the first of two leased 
to Oregon-based Erickson Air Crane on a 
$1,000 per hour, 1000 hours per year bi 

Both aircraft were returned in 1995. 














‘A Wheeled tricycle undercarriage is a feature of the 
K-MAX and faclitates ground manoeuvring. Foot 
‘operated brakes are standard, A ‘bear paw’ plate fits 
around each wheel for operations from soft ground. 


ne is both light and 
strong. The tail assembly weighs 
just 36.3 kg (80 lb.) and can be 
quickly removed by two people. 





TWIN TWwo-TWELVE 
2268 kg (5,000 I.) 











Compared 
PZLW-3A and Bell 
Twin Two-Twelve, 
the latter a civil 
version of the 
rmllitary UH-1N, the 





‘SUCCESS: Only 90 minutes 
‘of unscheduled 
maintenance was required 
after the test. Kaman claims 


Logging by K-MAX 


OPERATION ROANOKE: As part of Kaman's 


MARCH 1994 TEST: Selectively cut trees over an area of 
162000 m’ (531,360 sq, ft.) of inaccessible hillside were lifted 
‘ut in 40 hours of operations in sub-zero temperatures. 


type testing, two pilots from logging helicopter that, at a rate of 30 return K-MAX has a 
operators took part in a five-day test in Virginia. fogging sorties per hour, the | | modest power 
K-MAX will have an airframe | | "ating o! lust over 18. 


1100 kW, While the 
W-3A and Twin 
Two-Twolve have 
more powertul 
engines, they carry 
the extra weight of 
a heavy fuselage. 


life of 20,000 flight hours. 


ey INSTT 
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AVIATION FactFILe: HELICOPTERS 


KAMOvV 


Ka-25 ‘HORMONE’ 


@ Twin-rotor submarine hunter @ Missile guidance platform 

















ulky and square-shaped, the Ka-25 
‘Hormone’ was developed by the Kamov 
design bureau in the late-1950s. Its Cold 
War task was to detect NATO submarines. This 
is one of the most challenging jobs of modern 
warfare, and although the chunky ‘Hormone 
far from graceful it performs this duty with 
precision. Once a principal anti-submarine 
weapon in the Soviet Union, the ‘Hormone’ 
continues to serve Russia today. 





A Kamov’s designs 
have not only been a success in 
operation, but have set world female- 
piloted payload and height records with 
instructors like Tatyana Zuyeva and 
Nadezhda Yeremina at the controls. 
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PHOTO FIL 
Kamov KA-25 ‘HORMONE’ 


From ship to shore > b 

With fewer Russian carriers in 
service now, many Ka-25s are 
confined to land bases. The 
pilots here are wearing special 
waterproof survival suits. 
































4 Folded up 
The large tapes holding 
down the rotor blades 
when the Ka-25 is 
stored on deck are 
essential to stop them 
flapping in the wind and 
hitting the airframe. 
They also allow tight 
storage on deck. 


4 Kamov's trademark 

All Kamov helicopters have 
the twin-rotor layout. This 
needs no compensating tail 
rotor, and allows the design 
to be short and compact. 


V More of the same from Kamov 
The Ka-27 ‘Helix’ is the successor to the Ka-25. Of similar 
dimensions and built along the same lines, it has twice the 
power and is a much more capable machine. 






A Sub-chaser 
The Ka-25 first went to sea 
aboard ‘Moskva’-class 
helicopter-carrying cruisers. They 
operated from a large flight deck 
at the stern, beneath which was 
the ship's variable-depth sonar. 
This was used to locate enemy 
submarines at long ranges. 





























FACTS AND FIGURES 
> About 400 aircraft, known inthe West as > Not normally armed, the Ka-25 can carry 
‘Hormone-A’, '-B’ and '-C’, were built. bombs, depth charges or torpedoes. 
> The Soviet Union constructed four > Only the ‘Hormone-B’ has retractable 


‘Kiev'-class carriers which used landing gear which can be lifted out of 
‘Hormones’ for anti-submarine warfare. the scanning beam of the nose radar. 


> This family of helicopters began with the > The ‘Hormone’ is cluttered inside and 
Ka-20 ‘Harp’, first flown in 1960. does not give its crew room to stand. 





Kamov Ka-25 ‘HoRMONE’ 
PROFILE 


Kamov’s pocket 
heavyweight 

















Ka-25BSh ‘Hormone- 
Type: six-seat anti-submarine helicopter 
Powerplant: two 671-kW (888-hp.) OMKB 
‘Mars’ (Glushenkov) GTD-3F turboshafts in early 


helicopters; 738-kW (886 shp.) GTD-3BMs in 
later aircraft 




































Ts Ka-25 family of radar, known in the West as ‘Big Max speed: 210 km/h (130 m.p,) at sea level 
shipborne helicopters Bulge’, It also carries a dipping 

have justified the faith sonar which is lowered into the Range: 650 km (250 mi.) 

placed by Nikolai Kamov's sea from the hover, as well as Weights: empty 4765 kg (10,500 Ib,); loaded 

design bureau in contra-rotating electro-optical and magnetic- 7500 kg (15,875 Ib.) 

helicopter rotors mounted on the _ anomaly sensors. These have The bulbous ‘Big Bulge’ radar is ‘Armament: weapons are not normally carried; 
same axis, a concept which become the standard hi-tech designed to pick out a ‘Hormones’ detect submarines and provide 



















eliminates the need for a tail tools used to seek and pinpoint submarine's periscope, or find uidance to ship-launched weapons 

rotor. The chunky Kamov design an undersea vessel deep in its ships for a missile attack. Dlaenslens: 

takes up far less space on deck | rotor diameter 15.72 m (61 ft. 7 in) 

than helicopters of more ‘The Kamoy Ka-25 was anti-submarine work, the The Ka-25 lowers its dipping sonar into the sea for an length 9.75 m (82 ft) 

conventional configuration. exported to India, Syria, Hormone’ can accommodate up ‘active’ search. The ‘Hormone’ uses its passive sonobuoys height 5.37 m (17 ft. 7 in.) 
When used for anti-submarine — Yugoslavia and Vietnam, and to a dozen passengers, making for a first search, and then active sonar and magnetic rotor disc area. 980.16 m! (4,190 aq.) 


warfare, the Ka-25 is readily remains in use in these it a useful utility transport and anomaly detection in the closing stages of an attack. 
identified by its chin-mounted countries, When not used for search-and-rescue machine. 


COMBAT DATA 


CRUISING SPEED 
) — 


‘Ka-25 ‘WORMONE® 
wm 220 (1 29.8) ei 


‘rescue winch Is mounted above the The ‘Hormone’ design dates basically from the late-19508, and 
doors. It can lit a load of 300 kg 660 Ib), While It performs well enough itis not as fast as more recent and 
and is hydraulically driven, ‘more powerful designs. The later Ka-27 is a much faster machine, 


van Lynch capabiiy 
The throetaitins 
OW _ hap gve sabe 
hovering wile the 


helicopter dips its 
sonar system. 
Helicopters do not have very great range, and naval machines are 
no exception. But they are fully capable of their main task, which 
is to extend the range of a warship's sensors and its ant 
submarine and anti-ship weaponry out beyond the horizon, and 
stay on station to attack and hopefully kill the threat, 


———<——<<<—— 


Unlike Wester helicopters, the ‘Hormone’ was designed primarily 
ENGAGEMENT: ‘Hormones’ were not {8 an unarmed sensor platform, leaving the mothership to engage 








Ka-25 ‘HoRMONE-C’ 


‘The Kamov Ka-25 ‘Hormon 
rescue helicopter. The 'Hormone-C' remains in limited service, 
but is now being replaced by the Ka-27 ‘Helix’. 


190 km/h (130 mp, 



























The twin contra-rotating rotors on a single axis are characteristic 
of the Kamov design bureau, They offer significant advantages 
in a naval helicopter: most notably, since there is no need for a 
tail rotor, in overall compactness, 




















Ka-25s can fly on a 
single engine in an 
emergency. 



















The nose of the Ka-25 carries 
‘Odd Rods’ identification system, and 

some aircraft also have the 'Yag’ ss ————-—=—©) 
system for homing in on pilots’ i 
distress beacons, 




















‘All Kamov naval helicopters 
The 'Hormone-C' has a large searchlight have wide, strong The Ka-25's cabin is bigger 
with an anti-gl jeld to enable the undercarriages ~ essential for than it looks, and can hold 
crew to undertake night res shipborne operations, up to 12 people, 





























TARGET DETECTION: The ‘Hormone’ is equipped originally armed. However, they are able See aE ae tie otiaea ne 
with a wide variety of detection systems. Among i to carry a pair of lightweight homing in Ls ple toca! 
the most effective is the dipping sonar, a sensitive“ ~G.p ‘ torpedoes, with which they can mount ca 
" microphone on a long cable which can be lowered a attacks on submarines detected by their a or 
“F* _ into the water to listen for hostile submarines, aad sensitive onboard systems. bal 
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‘AVIATION FACTFILE: HELICOPTERS 





KAmMov 


Ka-26 ‘HOODLUWM’ 


@ Co-axial rotor system @ Multi-role versatility @ Twin piston engines 














irst flown in 1965, the Ka-26 is widely 
F used as an agricultural, ambulance, 

fire-fighting, survey and search and 
rescue helicopter. Its adaptability is largely a 
result of its unusual configuration. The piston 
engines are mounted on short wings and 
this allows a variety of payloads, including A The layout of the Ka-26 
chemical spraying equipment, to be mounted ‘Hoodlum’ has resulted in a practical 
aft of the enclosed cabin. It is a very compact _ helicopter which has sold well in at least 15 
design because the contra-rotating rotors Counties. thas a capacious fuselage and fs 
mean that a tail rotor is not required. 
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PHOTO FILE 


Kamov KA-26 ‘HooDLum’ 


Y Turboshaft conversion 

After developing the Ka-126, Kamov passed responsibility for the 
production to IAR in Romania. Some customers have had their 
older Ka-26s modified to Ka-126 standard. 





Y Geological study 

When configured for geophysical 
prospecting, the Ka-26 carries a large ring 
which produces electro-magnetic pulses. 




































































A Passenger pod 

This Ka-26, fitted with spraying 
equipment, is shown alongside the 
alternative passenger/ambulance 
pod and the flat cargo platform. 
Conversion between roles is 

very rapid. 












German Kamovs > 
Ka-26s were in use in both 
East and West Germany before 
reunification. This example was 
operated by the East German 
airline Interflug for short-range 
passenger or cargo flights. 


A Compact people 
carrier 
Even when 
configured for the 
carriage of seven 
passengers, the 
Ka-26 is a 
remarkably small 
helicopter. Few 
Russian aircraft 
have been exported 
so successfully. 


















: s joined ott 
large-scale ugekee ing ‘demotition teams ‘whose ‘task 
agricultural use in the USSR in 1970. was to keep Soviet rivers free of ice. 
> Search-and-rescue variants have a winch > A towed ‘bird’ receives reflections from 
for towing rescue boats. the emitter of the prospecting version. 
> Full instrumentation is provided for flying > All payloads are carried at the Ka-26's 
by day or night, and in all weathers. centre of gravity. 


PROFILE 


Kamov’s 
agricultural export 


he compact dimensions 
of the Ka-26 allow it to 
fly from small ships as 
well as from land bases, It has 
even been fitted with floats 
and flown as a spotter aircraft 
from fishing boats, Military 
versions, designated ‘Hoodlum 
by NATO, were delivered to 
Bulgaria and Hungary for border 
patrol and liaison, and others 
may also be in service with 
Benin and Russia. 


The Ka-26 uses the co-axial contra: 
rotating rotor system which he had been 
sed on the earlier Ka-25 'Hormone’ 


In 1981 Kamov started work 
on a turbine-powered version of 
the Ka-26, The original scheme 
involved replacing the piston 
engines by two small turbines, 
but this was abandoned in 
favour of a single 537-kW TV-O- 
100 above the cabin. 

One Ka-26 was used as a 
testbed for Kamov's jet thrust 
anti-torque system, which was 
similar to the NOTAR (no tail 
rotor) concept developed by 


McDonnell Douglas Helicopters. 
Kamov intended to use this 
system in the development of 
the Ka-118, which was planned 
as a five-seat business helicopter 
with just one main rotor. 

By 1993 nearly 900 Ka-26s 
had been built and production 


For crop-spraying the Ka-26 can carry 900 kg (200 Ib.) of liquid, 


Kamov Ka-26 ‘Hoop.um’ 


was continuing at the Kumertaou and when used as a duster capacity increases by 165 kg (360 Ib.). 


Aviation Production Association. 
With its strength and versatility, 
the ‘Hoodlum’ is likely to remain 
in service for many years. 


Each of the air-cooled engines hi 
in the front of its nacelle, These ent 
supply of cooling air, even at slow 


large fan fitted 


Most Russian Ka-26s are used to treat orchards and vineyards. 


Kamov was one of the first helicopter 
manutacturers to use glass-reinforced 
plastic (GRP) rotor blades. They weigh 
only 25 kg (55 lb.) each and are de-iced 
by an alcohol-glycerine mixture, 


413 m (42 tt. 7 in) 
7.75 m (25 ft. . in) 
4.05 m (13 ft. 4 in.) 

265,50 mm’ (871 sq, ft) 


ACTION DATA 


Uke the K-Max, the Ka-26 is used as a flying crane, The 
‘JetRanger Il can also transport slung loads, but neither of the 
‘American helicopters can match the versatity of the Ka-26, which 


Like the rotor blades, the tailbooms are 
‘manufactured largely rom GRP. A tailplane 
is mounted at the rear of the booms and 
carries the twin endplate fins and rudder 


's able to carry seven passengers or fly as a crane, 


> oe Ga 
Hoeeeey = FONG 


a-26 "WOODLUM 2068 JETRANGER Ii KoMax 
T passengers “4 passengers O passengers 


MAXIMUM SLUNG LOAD 


‘As a specialised ifte, the K-Max can carry the greatest slung load, 
thas no faciity for passengers, however, and Is therefore aimed 
fat a much narrower market than the versatile Ka-26, The Russian 
design has far greater load-carrying ability than the JetRanger. 


‘ee 


a-26 NoODLUM 2068 JETRANGER It 
110g (2,200 1.) 160g (1,495 1.) 


Operations are normally flown 
by a single pilot but a second 
pilot or passenger can be 
seated in the cabin, which 
Is lightly pressurised. 
Agricultural models have 
an air fiter system which 
prevents chemicals trom 
entering the cockpit 

Each of the fins is canted 
inwards at 15° and a large 
rudder is fitted to both, The 
external skin stiffening ribs on 
the tailplane are a characteristic 
feature of the Ka-26. They were 
previously used, but to a lesser 
extent, on the Ka-25, 


With its simple, but sturdy, 
four-leg undercarriage, the 
Ka-26 is able to carry a 
variety of payloads, attached 
directly to the fuselage 
between the rear legs. Only 
the rear wheels have brakes, 


Ka-26 ‘Hoopium-A’ 


Aeroflot has been a major user of the Ka-26. 
Very few military customers have emerged, 
but civilian operators appreciate the range 

of payload options available, 


This detachable pod can accommodate 
six passengers, It has also been used to 
transport timen and ice demolition 


aso Kn (6.970 
| HOVER CEILING (OGE) | 


‘The Ka-26'8 fight 
performance is 
Inferior to that ofits 
Western rivals, With 
its piston engines, 
the Soviet 
helicopter does not 
‘have the altitude 
capabilities of the 
turbine-engined 


raton The 
‘2068 JETRANGER Iti _ 

ference ib 

fasts dovaopment pan, 


eau fy 
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Aviation Factrite: HELICOPTERS 


KAMOV 


Ka-27/29/32 ‘HELIX’ 


@ Anti-submarine @ Assault/electronic warfare @ Civil transport 





sing two rotors spinning in opposite 
directions the Soviet Kamov design 
bureau dispensed with the tail rotor 
normally used to give directional stability 
in helicopters. The design enabled shorter 


‘ ‘ A The Kamov Ka-27 ‘Helix’ has 
rotor blades to be used, which made it 


progressively replaced the Ka-25 aboard 


suitable for use aboard ships. The ‘Helix’ ships of the Russian navy. The service now 
series of helicopters, which includes anti- operates the Ka-27PL ASW helicopter, the Ka- 
submarine, assault transport and search- 27PS for SAR and utility duties, the Ka-29 


naval assault variant and the Ka-31 for 


and-rescue versions, have served aboard ‘clactronts Wwerkaca duties: 


a variety of Soviet warships. 










PHOTO FILE 


Kamov KA-27/29/32 ‘HELIX’ 


Y Export utility helicopter 

The Ka-32T is a simplified utility helicopter for the 
transport of passengers/freight for civilian operators. 
The 32T lacks radar and other avionics of the 32S. 









Inside the ‘Helix’ A 

The naval Ka-27 family carry a crew of three: 

a pilot, tactical co-ordinator and ASW systems 
operator (PL model) or winch operator (PS model). 










4 Co-axial transport 
Three major civil variants of the ‘Helix’ exist, and 
are used in Russia and abroad. Aeroflot operates 
approximately 150 Ka-32s including 32K cranes. 







Y Assault helicopter 
The Ka-29 ‘Helix-B' is a heavily armed 
dedicated naval assault transport. 

















Search and rescue A 
The Russian navy operates the Ka-27PS for air- 
sea rescue, utility and guard aboard aircraft-carriers, 


















FACTS AND FIGURES 

> Russian navy Ka-27PLs carry Kh-35 > When flown by a single crewmember the 
anti-ship missiles, the heaviest to be Ka-32 can be left on autopilot while the pilot 
carried by any naval helicopter. operates a winch from the cabin. 

> Ka-32s are operated by Swiss mountain > The Ka-32K is a special version with 
rescue teams. a crane under the fuselage. 

> Kamov is the world’s only firm to have > In New Zealand Ka-32s are used for logging 
ever mass-produced co-axial helicopters. in remote hill areas. 





Kamov Ka-27/29/32 ‘HELIX’ 








PROFILE 


Kamov’s multi- 
mission wonder 









Ka-29 ‘Helix-B’ 
Type: maritime assault transport 


Powerplant: two 1660-kW (2,225-hp.) Isotov 
‘TV3-117VK turboshaft engines: 


Maximum speed: 265 km/h (164 m.p.h.) 

















































F: flown in 1974, the An export version, designated The Ka-32T is a basic load- Maximum climb rate: 12.09 m/sec (40 f,p.s.) 
Ka-27PL ‘Helix-A’ anti Ka-28, is used by the Indian carrier and is able to carry a (inclined) 
submarine helicopter and Yugoslav navies. The Ka-29 payload of 4000 kg (8,800 Ib.) Cashel radiee:lonvyence too Ins Te0e ii 
carries dipping sonar and ‘Helix-D' is an assault transport internally or 5000 kg (11,000 with auxary fuel 
sonobuoys to locate submarines designed to ferry troops ashore Ib.) externally. The Ka-32S is =, x 
by their noise and has a radar during amphibious landings. equipped with a radar and was 2 SD Sarrion eeiing: 4900 19 (14;100'1t) 
under the nose It has a new fuselage and is designed to operate from ice- The flight deck of the Russian carrier Kuznetsov accommodates Armament: one YakB-12 fourbarrel 12,7-mm 

The Ka-27PS ‘Helix-D! is armed with rocket launchers breakers and over barren terrain, (left to right) a Yak-38 strike fighter, Ka-27PL ASW helicopter, Ka- _(-50-ca,.) machine-gun; one fuselage-mounted 
the search-and-rescue version, ‘on the wings, plus a retractable It is used for such tasks as ice 29 assault transport and an electronic warfare Ka-31. 30-mm 2A42 cannon; four pylons for gun pods, 
It is equipped with a rescue nose gun, There is also a patrol, oilrig support and ASR Uae ane OC ae 

yuipped with a rescue nose gun, There patrol, oilrig supp 

winch and floodlights instead civil transport version, the maritime search and rescue in Dimensions: 
of the sonar equipment Ka-32 ‘Helix-C Russia's icy seas, rotor diameter 15.9 m 62 ft. 2 in) 


length 11.3 m (37 ft.1 in.) 


height 5.4 m(17 ft. 9in) 
Ka-29 ‘HELIx-B rotor disc area 198,60 m’ (2,137 sq, ft) 


The cabin door on the right of the Ka-29 does not slide as The Ka-29 carries rocket pods, 






















Shown here is one of the pre-production Ka-208 on other models, but hinges open rapidly for the 16 fully gun pods or guided missiles on 
known as the Ka-27TB. The aircraft carries a non- armned troops to disembark as quickly as possible. On the its fuselage pylons. = 
standard flight instrumentation boom. Number 25 also left side of the cabin there is now a sliding window where @ 4 COMBAT DATA 





lacks the fu 












light gun could be mounted 
ge mounted 30-mm gun. be MAXIMUM PASSENGERS 


= ee With its longer fuselage and improved engines, the Ka-27 can 
The Ka-29 introduces a three-man side-by-side — 


Carry more passengers than the older Ka-25. The Lynx is a smaller 
‘machine and is also used for tactical support and naval missions, 
cockpit with a wider fuselage body as a result The two hydromechanically controlled Isotov 


HS elol Dla llinw alae gros ere ee er FHERLLT ALAN IRGRE meee 
1 oo) ARO eaday 
UYU HAS.Mk 210 PASSENGERS “eg 


The twin-rotor configuration and powerful engines make the 
Kamovs fast machines with a high rate of climb, A modernised 
LLynk stil holds the helicopter speed record, 


| 
‘Ka-25 ‘HORMONE’ 
Fixed armament on the Ka-29 con A 


four barrel 12.7-mm (.50-cal) rotary 


machine-gun behind an articulated hatch Further protection is provided by flare and chatt niu 
Inside the nose, and a starboard outrigger cartridge launchers and the infra-red jammer above LYN WAS. 2 230 kh (143 .p.,) Semel 


mounted 30-mm single barrel cannon, with 2 the fuselage, Production machines are likely to carry 
ammunition feed from the cabin, engine inlet filters and infra-red suppressors. RANGE 
With additional fuel, the Ka-27 can fly further than a Ka-25 ar 


The nose contains retractable landing lamps, 
low-light television equipment, forward-looking 
infra-red and milimetric radar for use with anti: 
tank missiles, 











LOGGING MISSION: A Ka-32 is used AIR-SEA RESCUE: Ka-27 ‘Helixes’ are used to rescue ‘almost as far as a Lynx, Twin-rotor helicopters are not as fut 
Versatile ‘Helix’ ‘by a New Zealand timber company survivors of shipwrecks. The helicopter can drop a dinghy Ped eet lah aT 
for hauling tree trunks from remote pack to survivors in the water as well as carry out a 
DIPPING SONAR: The ‘Helix’ can ie mountain sides, Operators are 
fae search for submarines with a dipping impressed with the aircraft's reliability. 
~ a sonar, as well as passive sonobuoys. 


The ‘Helix’ normally works in pairs in 
the anti-submarine role, but can operate 
autonomously if required. 




















AVIATION FactTFiLe: HELICOPTERS 


Mele ¢n |= =) | LockHeeD AH-56 CHEYENNE 


AH-56 CHEYENNE | 


@ High-speed gunship @ Two-seat aircraft @ Cancelled after 375 ordered 
































A STOL take-off 

Intended to make short rolling take-offs 
when loaded, the AH-56 had a wheeled 
undercarriage. 














A Ahead of its time 
The cancellation of the Cheyenne 
| forced the US Army to soldier 
on with the ‘interim’ Bell AH-1 
HueyCobra for many years. 
The purpose-built AH-64 Apache 
| was finally ordered in 1982. 











A Ground clearance 
To provide sufficient ground clearance for the ventral gun pack, 
tall landing gear was used. 


A Pusher rotor and wings SS 4, 2 i 
For high-speed flight small wings produced most 
of the lift, while much of the engine power went to 
the pusher propeller and provided forward thrust. 











Gunship layout > . 
Lockheed set the now-established formula for — 
gunship helicopters. The gunner sat forward, 
taking responsibility for the weapons systems. ta = 


an S|. ell 




























































elicopters proved their worth 
H once-and-for-all during the Vietnam 

War as troop carriers without equal. 
However, a pressing need for a specialised 





; > Since the Cheyenne project, Lockheed > In common with other US Army 
sane: Katee ee We SCOR Rp RTOT, has not put a military or civil helicopter helicopters, the Cheyenne was named 
Armed UH-1 ‘Hueys’ were used in the into production. after a native American tribe. 
meantime and Bell’s AH-1 provided another A The specifically designed gunship > Power of the T64 engine was increased > The highly manoeuvrable AH-56 was 
interim solution, but the answer lay in the breasts Leper idea in the 1960s. to 2927 kW (3,922 hp.) during testing. found to be a stable weapons platform. 

is high- ith the end of the Cheyenne programme, 

Cheyenne. However, this high-speed, thas USIAr ny ie forced to Wak hore than > Cancellation, in May 1969, came just > The other short-listed AAFSS prototype 
heavily-armed weapons system was 10 years for the AH-64 Apache. six months before production began. was the Sikorsky S-66. 


plagued by problems. 
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LockHEED AH-56 CHEYENNE 





PROFILE 


Fast and — ’ AH-56A Cheyenne 


F Production Cheyennes would ' ieee era cee Oi area ele 
formidable esas ey 2 


attachment points for missiles Cockpit systems Powerplant: one 2561-kW (7,354-hp.) Pratt & 


and rockets. The Inboard pair included a weapon Whitney Té4-GE-16 turboshaft 
were able to carry fuel tanks, sighting system with 


A top speed of 407 km/h b> right-vision equipme Max speed: 407 km/h (252 m.p.h,) at sea level 


(252 mp.h.), a 4650-km é ard ahemet-mounteS) gage: 4400 km (868 mi) at maximum take-off 
{2,883-mi.) ferry range 


and good hover performance in 

hot-and-high conditions were 

among the US Army's Advanced On 7 January 1968 the US Department of Defense ordered bcc te OG ice 

Acrial Fire Support System's 375 AH-56As for the US Army. In May 1969 the order 

(AAFSS) requirements, was cancelled, although testing continued until 1972, Armament: in nose turret, either one XM129 
rele + 40-mm grenade-launcher or one 7.62-mm 
Twelve companies submitted Minigun; in belly turret, XM140 30-mm cannon; 

proposals, with Lockheed being Then disaster struck. High- order was cancelled, Despite two pyions under each wing for TOW ant-tank 

chosen to build 10 prototypes of — speed flight (over 320 km/h/200 further testing and promising missiles or 70-mm rocket pods 

their CL-840 compound m.p.h.) revealed stability weapons trials, the controversy 

helicopter, The first example problems, A cure was diffficult surrounding the project and the pcragseneg Ube Py nk) 

flew on 21 September 1967 to find; when a Cheyenne strain placed on the defence Midd irstsa plea length 18.31 m (60 ft) 

Initial testing was promising and crashed in 1969 the rest were budget by the Vietnam War saw surfaces aiidet erively height 4,18 m (14 ft) 

the Army ordered 375 AH-56As, grounded and the production all development cease in 1972 ‘fload the main rator rotor disc area 12,07 my’ (130 sq ft) 

(provide lit) during high-speed 


flight. Two pylons are provided 
AH-56A CHEYENNE The first Cheyenne crash on 12 March 1969 under each one, COMBAT DATA 


‘was a result of the main rotor hitting the aft 
66-8827 was the second prototype to be built. fuselage during high-speed flight, A second MAXIMUM SPEED 
‘Two were destroyed in accidents and one aircraft was badly damaged in siilar 


an important consideration in the Cheyenne's design 
(66-8830) has survived to be displayed at the circumstances in a NASA wind tunnel in During high-speed fight most of the engine output | The AH-86 was amoat twice as fast as the contemporary AH-1 


US Army Aviation Museum at Fort Rucker. September of that year is directed to the tall- mounted propeller, with only 
223 kW (300 hp.) for the feathered main rotor. This | AN-SGA CHEYENNE 407 kw 


weight with external fuel 
Service ceiling: 7925 m (26,000 ft) 





prevents drag induced by ‘windmiling’ 


Pratt & Whitney’ T64 turboshaft engine also 
powered Sikorsky's S-65 heavylift helicopter 4 
Which entered US Marine Corps service a: AV-OAR APACHE 365 km/h (226 m9.) Celi 


the CH-53 in mid-1966. 
FERRY RANGE 


The Cheyenne compound helicopter’s wings gave it a remarkable 
ferry range, which was unattainable in a standard helicopter. 








‘AW-S6A CHEYENNE 4650 km (2,683 mi) 


‘AN1S MUEYCOBRA 507 km (314 mi) 





Unlike more modern combat helicopters, main undercarriage retracted rearwards into wingroot 
the AH-56 was a dual-control machine, fairings, The rear of the helicopter was supported by a wheel in 
The pilot was in the rear position with the the ventral fin, Two turrets were to be fitted to service aircratt 
gunner/co-pllot in the front on a seat able one in the nose able to swing through 180° and another 

to swivel through 360 (detachable) under the fuselage, 


‘AW-64A APACHE 1701 km (1,054 











TER Ty Sia = ee 7 Pe a ed ‘ 
The Cheyenne/TOW weapon system 

Wl wire-cuien: A HB wartean: 

wire trailed behind the The first Hughes 
missile carries control BGM-71A TOW 
commands from the | missiles (operational 
helicopter's gunner. from 1975 aboard AH- 
Cruciform ‘pop-out" 1s) had a shaped- 


fins on the missile charge warhead (seen 
Guide it to the target. here destroying an old 
TOW is powered by a Ma tank hull) and 
small solid propellant arrange of 4 km (2.5 
site in Arizona in 1970. rocket motor. mi). 
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AVIATION FACTFILE: HELICOPTERS 


MBB EurocopTER 


BO 105 






@ Utility helicopter @ Tank-destroyer @ Rescue helicopter 








105 is a marvellous light 
helicopter. A German design sold in 
several countries by Eurocopter, it is a 


hard worker and a reliable performer. The 
id rotor system makes it very 


BO 105’s 
precise in flight. This makes it rather 
expensive for an aircraft of its class, but 
pilots and owners feel that it offers 
tremendous value. 
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dept at carrying people and cargo 
over medium distances the BO 








A The BO 105 
has been a great success with 
emergency services all over the world, especially 
with police forces, air ambulance units and 
rescue squadrons. 











































A Flying truck 
Rear doors give the BO 105 a 
useful capability as a cargo 
carrier. This kind of work is very 
common in Russia, where remote 
areas cannot be reached by road. 





4 Pulling a loop 

Few helicopters can 

match the spectacular 

agility of the BO 105. The 

strong rotor head allows 
| it to loop and roll, unlike 

other types. 


View down below > 
The cockpit of a BO 105 
has excellent downward 
visibility, one reason why 

so many emergency 
services like to operate it. 
































A Dangling load 

Carrying an underslung load 
means a pilot must be very 
careful. In an emergency, the 
pilot can jettison the load by 
pressing a button in the cockpit. 


4 Tank killer 

Armed with six HOT missiles, a 
BO 105 lies behind an obstacle 
waiting to ambush a tank group, 
its roof-mounted sight the only 
thing exposed to view. 






































FACTS AND FIGURES 


» Unlike most helicopters, the BO 105 is 
fully aerobatic and very manoeuvrable. 

> The medical evacuation version of this 
helicopter carries a pilot, two medical 
attendants and two patients. 

> The 178 BO 105s in service in North 
America have flown 1,220,000 hours. 


> The BO 105 combines three features — 
rigid rotor, twin engines and compact size 
= into an ideal light helicopter. 


> More than 1,500 BO 105s are on order or 
are in use in 40 countries. 


> The rear doors of the BO 105 offer 
straight-in loading capability. 


PROFILE 


Multi-role 
versatility 


BB's small yet capable 
BO 105 has won a 
well-deserved 


reputation for performance and 
reliability since it first flew over 
30 years ago. Today this 
1daptable craft is in worldwide 
military and civilian service 

To the pilot, the BO 105 is a 
delight to fly, offering good 








The BO 1085's small size 
and good performance 
‘mean that it can land in 
places other helicopters 
would find impossible. 


for six in an extended fuselage 
is regarded as one of the most 
sensible and effective light 
helicopters in the world, 
offering a superb view from its 
rounded contour nose 

Rescue versions of the 
BO 105 have saved thousands 
of people in life-threatening 
situations. It has made a great 





one of the most capable tank 


destroyers currently in military 





service 
Now being marketed by the 
multinational Eurocopter 


concern, the BO 105 is a classic 


The tough and reliable BO 105 has found a ready 
market with law enforcement agencies. This 
comprehensively-equipped example is flown by 


MBB (Eurocopter) BO 105 


BO 105 CB 
Type: light general-purpose helicopter 


Powerplant: two 313-kW (419-hp,) Allison 250- 
C208 turboshaft engines 


Maximum speed: 242 krrvh (150 m.p.h) at sea 
level 


Rate of climb: 570 m/min (1,870 f.p.m.) at sea 
level 


Range: 585 km (363 mi.) at sea level 


Weights: empty 1277 kg (2815 Ib); loaded 
2500 kg (5,511 Ib.) 


Accommodation: one pilot and four to six 
passengers or 870 kg (1,918 Ib) of cargo 


9,82 m (92 ft 2 in.) 








Dimensions: rotor span 








































flying characteristics with great impact in construction design which copes admirably the Bavarian State Police, length 41.84 m (88 ft. 9 in.) 
igility thanks to its rigid rotors, ambulance and police work, as with every task to which it has height 2,98 m (9 ft 9 in.) 
The current BO 105 with seating — well as forming the basis for been assigned. 
BO 105 PAH _ 
To provide lateral stabilty, the ~ 
The Heeresflieger has acquired more than ~ PAH-1, like most BO 105 * 
300 BO 105s, two-thirds being the heavily- ones, NERS 
armed PAH-1 anti-tank variant, simple two-biaded som 

Most light helicopters have only or ‘ 
Roof-mounted infra-red engine; the BO 105 is unusual in having : 
sights allow the crew to two, This is an important advantage in a 
arty out attacks at night helicopter; if one engine fails, the machine 
and in bad weather, Some an get home on the other. 
BO 105s also have high: 
magnification devices, and = 
police and emergency 
Versions usually have = S 
potiights and camera: ry rom ~_ 

ACTION DATA 

The BO 108 has an [MAXIMUM SPEED ] 
excellent cockpit, with The Euromissile HOT system The tailboom of the BO 105 7 a ret eas te ce Sa 
clearly laid out instruments 's a long-range wre-guided sof light alloy, and hous dpe But I's anode fast sa move syeurines halooptrs 
and full controls and with anti-tank missile. It is quided the drive shaft for the tail the Eurocopter Gazelle and the McDonnell Douglas MD 500. It is. 
exceptional visibility. In by the alroraft comman rotor. In military variants, the ‘also much more agile, 
anti-armour form tt is flown who occupies the left seat in two small stabilising fins carry 


by a crew of two, the front of the cockpit AM/FM radio antennas 


count 
: , = 20 105 
The many missions of the BO 105 — 


Il MULTL-MISSION: Sweden took delivery of 24 BO 105s in the [ll OBSERVATION AND LIAISON: The excellent visibility from [| MARITIME SEARCH AND RESCUE: The BO 105's small size 
late 1980s. Most were anti-tank variants, but a number were the BO 105 makes it suitable for both military and civil observation makes it suitable for operations from light vessels, and several 
configured for bad weather and Arctic search and rescue. duties. Heeresflieger BO 105s are also used as light transports. South American countries, including Chile, use the type at sea. 








RATE OF CLIMB 


The BO 105 is one of the 
‘most agile helicopters in the 
world, Powerful for its size, i 
‘can also climb quite quickly 
for a rotary-winged machine, 
although no helicopter can 
perform as well in this way as 
a fixed-wing aircrat. 











260 kan (161 m.p. 


242 im (180 9.4) —hily 


“uy 250 kh (155, 
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AVviaTION FacTFILe: HELICOPTERS 


MBB Eurocopter 


BO 105 AIR AMBULANCE 


@ Specialised emergency work @ Agile performance 










he MBB BO 105 light-utility helicopter 
is a masterpiece of simple but 
effective design that has won an 
excellent worldwide reputation. This fine 
helicopter is a veritable ‘jack of all trades’, 
suitable for a wide variety of civil and 


PHOTO FILE _| 

















| MBB (Eurocopter) BO 105 | 








A Quick load 

The interior of the BO 105 can 
Despite being expensive to run, the air ambulance is so vital in many _ hold two stretcher cases along 
regions of the UK that funding has been made available for it. with two medical attendants. 


A Health service helicopters 





Y Dual role 

Used for both medical and police 

work, this BO 105DBS/4 can be 
fitted with a powerful searchlight 
and infra-red imaging equipment. 





























4 Mountain rescue 

Swiss Air Rescue operate the BO 105CBS for 
mountain work. These aircraft are often used to 
rescue injured skiers or stranded hikers. 


Far East connection > 
Some Japanese operators fitted winches to their 
BO 105s giving them added rescue capabilities. 

















FACTS AND FIGURES 


> Military BO 105s are valuable because » Police/Medical Aviation Services Ltd 
they can fly nap-of-the-earth missions currently operate five specially-equipped 


military duties. Well known in Europe as a 
military aircraft armed with a variety of 
weapons, the BO 105 is equally visible in 
America as a means of transporting 
casualties to hospital. 
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below treetop level. 


A Rearwards opening clamshell doors enable > The prototype for the BO 105 series 


easy access for a casualty on a stretcher. The first flew on 16 February 1967. 
quick transfer from incident to hospital allowed 

by ambulance helicopters has saved hundreds > To date, 1,300 BO 105s have been 
of lives. delivered and 3,400,000 hours flown. 


BO 106s in the emergency services role. 


» Eurocopter claims that the BO 105 was the 
world’s first light twin-engined helicopter. 


> Sweden operates an unarmed SAR 
version known as the HR 9B. 


PROFILE 


Saving lives by 
air ambulance 


he manufacturer's 
brochures for the MBB BO 
105 helicopter call it a 


ing aircraft 
with multi-mission capabilities 
Several versions of this attractive 


‘reliable, hard-wor 


und versatile helicopter are flown 
in many parts of the world. The 
BO 105 has been a popular 
choice in a variety of locations 
and is rugged enough to operate 
The 
manufacturer boasts that it has 


in almost any climate 


‘outstanding hot environment 
high-altitude performance 

Such a versatile airframe has 
proved no less adaptable to the 
role of air ambulance, Clamshell 


The pilot and co-pilot 
excellent vie 
equipment 
radar, in 

loudspeaker 


F passenger have an 
in all directions, Extra 
archlight: 


can include dopple 


racred Imaging 


doors at the rear of the cabin 
make loading stretchers a simple 
task, while winches can be fitted 
to permit airborne rescues. 

Design work on the BO 105 
began in 1962. The German 
government was eager to support 
early testing of this design and to 
encourage its entry into service 
Full production was well 
underway by 1971, with an 
improved version coming out of 
the factory by 1975. Civil BO 
105s (as well as military 
versions) sold well, with air 
ambulance variants seeing 
service in the northern and 
southern hemispheres. 


Air ambulances around the world 


ISA 365N DAUPHIN 2: Operated by the 


privately-funded company AirEvac, the Dauphin 


I As 3508 ECUREUIL: This AS 350 is seen 
‘operating for medevac company SAMU in 
France. The French police also use the Ecureuil. 


MBB (Eurocopter) BO 105 ain AMBULANCE 


Above: The medical attendants, winchmen and pilots 
who operate ambulance helicopters have to undergo 
intensive training for their highly specialised duties. 


Right: The helicopter is a vital tool for ambulance and 
rescue work. Not only can it reach areas inaccessible 
by road, it can also transport critical cases far more 
quickly, giving victims a better chance of survival. 


The BO 105 agility is provided by 

rigid titanium rotor head, Each of the four 
rotor blades is fitted with an anti-erosion strip 
and a vibration damper, 


The landing gear is of skid type 
designed with cross-tubes f 
absorption by plastic deformation in the 
vy landing, Inflatable 
emergency floats are fitted to this 
‘machine which can be removed 
to the 
the large rear-openin 


for energy The fuselage is of the conventional 


pod and boom type and i 
yoted of light alloy 
metals, Two stretchers can be 
accommodated side-by-side 
in air ambulance configuration, 


event of a he 


abin is via side doors or 
clamshell doors 


Il Bk 117: Operated by Life Flight on behalf of Ml A 109K2: Equipped with a rescue winch 
Stamford University Hospital, Connecticut, this and skis, this A 109K2 is ideally sulted to its 


BK 117 is specially equipped for medical duties. mountain rescue duties in the Italian Alps. 











— ot Tc ae 


‘main rotor diameter 
length 
height 
main rotor disc area 


9,84 m (32 ft. 3 in) 
17.86 m (88 ft. 11 in.) 
‘3m (9 ft. 10 in) 
76.05 m’ (818 sq. ft) 


The twin-bladed 
rigid tall rotor unit is made 
from glasstibre reinforced 
plastic. Extra stability is 
provided by a horizontal 
tabiliser of light alloy 
construction with small 
endplate fins 


BO 105DBS/4 


G-CDBS is operated by Bond Helicopters 
‘on behalf of the Cornwall Ambulance 
Service in England. This vital service is 
entirely funded by donations from the 
people of Cornwall, 


ACTION DATA 


{All three of these types are currently used for mountain rescue i 
Europe, The added power of the A 109K2 is useful when iting 
loads at altitude. The BO 105 has a good power-to-weight ratio, 
allowing it to winch casualties safely. All three types are fitted with 
twin-engines for safety and the added power they provide. 


625 10 (10) hil 
me i 
= ae, 
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AviaTION FacTFiLe: HELICOPTERS 


WV, Ko] BYo)N |= 6 am BY ol Ue] V3) 


MD 520 


@ Advanced design @ No tail rotor @ Increased safety 



















ith its sleek shape and peppy 
performance, the McDonnell 
Douglas MD 520N is excellent for 


civil, commercial and police duties. The 

MD 520N combines a helicopter design from 
the 1960s (originally built for the military) 
with an evolving aerodynamic concept (the 
manufacturer's NOTAR, or ‘no tail rotor’ 
configuration) to produce the MD 520N, the 
helicopter everybody wants. As of 1996, 
McDonnell Douglas had sold 80 of the type. 





A Removing the tail 
rotor helps the NOTAR helicopter to 

operate from confined spaces. This has proved 
to be very convenient for commercial flight 
operations within large cities. 


138 









a PHOTOIEE as | 
McDonneLt DoucLtas MD 520 


Silent star > 

The unique looks and 
performance of the MD 520 have 
meant that the helicopter has 
made numerous appearances in 
films and television programmes. 





















4 Increased performance 
Pilots have found adapting to the new helicopter's 
flying characteristics was easily accomplished 
without the need for extensive training. 












A Staying afloat 
Proving just as reliable as its 
earlier cousins, this MD 520N is 
equipped with two large floats. 


4 Proven design 

Only minor modifications were 
required to install the NOTAR 
system on an existing 
helicopter's fuselage. 


A Police chase 
Operating alongside a patrol boat, 
this MD 520N flies with a local 
sheriff's department in the USA. 








—We ees 


RE RA 
FACTS AND FIGURES - 

» In 1991 the Arizona Police Department, > The NOTAR, or ‘no tail rotor’ concept is 
based in Phoenix, became the first also used on the larger MD 630N and 
operator of the MD 520N. MD 900 Explorer helicopters. 


> This fine helicopter draws its basic design > An MD 520N rescued four climbers from 
from the Vietnam-era Hughes OH-6. an 1800-m (5,600-ft.) mountain in Hawaii. 


> In September 1993, an MD 520N set a new > Over 1,000 hours of testing was done 
Paris to London record of 1 hr 22 min. before the MD 520N became operational. 


PROFILE 


Flying without a 





rotor 


ilots are delighted by the 
MD 520N, which springs 
loft with a feisty 


enthusiasm, This is one 
helicopter that has plenty of 
power and carrying capacity 
and it offers a quick response to 
the controls along with other 
excellent flying qualities 

Built in Mesa, Arizo 
MeDonnell Douglas’ helicopter 
division (originally the Hughes 
company) has decades of 
experience, the MD 520N is 
versatile and simply one of the 
world’s best helicopters in the 
mid-sized class, It has proven 
popular with law enforcement 


tai 





wh 











The heavily glazed cockpit 
offers the crew excellent 
visibility in 

al directions. For certain 

s the doors can be 
removed allowing a rapid ext in 
an emergency 





oper 


A searchlight on the 
underside of the 
fuselage is now 
tandard equipment 
an police helicopter 
Protruding from the 
front is a cable cutter 
for protection during 
ow level fying, 





3kids are the standard 
landing equipment. These 
can be increased in length 
if required. Wheels can 
also be added for better 
ground handling, 





The flying bugs 


Hl HUGHES 500: Originally developed by 
Hughes helicopters, this remarkable helicopter 
has seen numerous civil applications. 








officers, who value its agility and 
handling. The MD 520N can be 
equipped to carry a fascinating 
variety of police equipment, 
including searchlights and 
listening devices. Some police 
ments give the MD 520N a 
double-duty assignment, using it 
to stalk law-breakers but also to 
carry ambulance stretcher cases 
The MD 520N is 
spin-off of the military's OH-6 
Cayuse (which differs in using a 
tail rotor, rather than the 
NOTAR blown-air system) 
A few military Cayuses have 














depar 





civilian 








Right: Heavily marketed as a 
potential replacement military 
helicopter, the MD 530N has 
undertaken various combat 
evaluations without success, 


been converted to the NOTAR 
configuration, but only for 
America’s special operations 
forces, It is rumoured that these 
helicopters have been utilised 
for recent covert operations 
around the world. 


of the MD 520 would agree. 











Left: High speed and the added safety 
of removing the tail rotor, suggest 

that the NOTAR type of helicopter will 
have a bright future ahead of it. Users 


McDonne.Lt Douctas MD 520 









MD 520N 
Type: five-seat civil helicopter 


Powerplant: one 317-kW (425-hp,) Allison 250- 
C30 turboshaft engine 










Max speed: 281 km/h (174 m.p.h,) at sea level 
Cruising speed: 249 km/h (154 mp.h) 

Initial climb rate: 564 m/min (1,850 f.p.m.) 
Hover ceiling: 2753 m (9,030 ft) 

Range: 402 km (249 mi.) at sea level 

Service ceiling: 4320 m (14,170 ft.) 






















Weights: empty 742 kg (1,632 Ib.); maximum 
take-off 1519 kg (3,342 Ib.) 









Dimensions: 

rotor diameter 8.3 m (27 ft. 3 in.) 
length 9.8 m (23 ft. 2 in.) 
height 3.01 m (9 ft, 10 In.) 





rotor disc area 





54.47 m’ (586 sq. ft) 




















ACTION DATA 


il rotor allows the MD 820N to have a high 
maximum speed compared to some other helicopters in its class. 
The lightweight Gaz 

‘more practical helicopter over 





Though a capable 
helicopter, the 
range of the 

MD 520N is poor 
when compared 


‘wo 5200 
402 kr (249 mi.) 






Vietnam as a reconnaissance helicopter, the 





Quickly adopted by America’s law enforcement 
agencies, the MD 520N is proving to be a highly 
capable helicopter, offering exceptional 

manoeuvrability with increased safety. 


to the similar 
BO 105M, This 
has to be 
attributed to the 
new technology 
Included in the 
design; later 






SA.342M GATELLE 
570 km (415 mi) 

















upward-hinging doors are located The nozzle for the NOTAR system is positioned models will be BO 105M 
on the rear of the fuselage allowing at the rear of the tall boom. The pilot operates it | better. The small 658 km 
easy access to the engine, The with foot pedals, which give excellent and Gazolle has (408 mi.) 


precise handling qualities. ‘exceptional range, 


SERVICE CEILING 


Introducing the 
NOTAR concept 
to helicopter 
proved to be 
remarkably easy, 
Though It offers 
advantages in 

- certain areas of 


‘exhaust is at the rear of the main body, 


Ye 
— 


Hl O#-6 LOACH: Having seen extensive use in I 500M TOW DEFENDER: A cheaper 
alternative to the AH-64 Apache, this helicopter 


is proving to be a highly capable attack platform. 


Hl M0 500€: Developed for the executive 
helicopter market, this design has received 
Imerous orders from across the world. 





OH-6 continues in widespread service, 








Mo 520" 
fight, the celing of | "aganee 
the MD 520N can (44,170) 





only be described 
as average 





‘compared to some 
‘other designs, 
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AVIATION FacTFILE: HELICOPTERS 





AH-64 APACHE 


@ Combat proven @ All-weather capability @ Advanced weapons systems 





ughes developed the AH-64 Apache 
H response to the Warsaw Pact's 
massive armoured strength. 
Produced by McDonnell Douglas, the 
AH-64 can engage tanks, often at a safe 
distance, even at night and in bad weather. 
The Apache uses advanced sensors to 
detect enemy vehicles. It then stalks them, 
using natural cover as a shield, before 
rising above the treeline to launch 
laser-guided Hellfire missiles. 
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A Apache crews 
go into battle confident that they 

have one of the world's most capable anti- 
armour weapons, especially when it is flown 
alongside the Bell OH-58D Kiowa Warrior 
scout and target designation helicopter. 


McDonneLt Douctas AH-64 APACHE 


Apache agility > 
Although the AH-64 often attacks from cover, high speed and 
manoeuvrability are important factors for survival. | 







































AdHelifire launch 

An AGM-114 Hellfire missile is 
fired by an Apache during tests. 
The missile homes in on a laser- 
designated target, which has 
been marked by another aircraft, 
ground forces or the AH-64 itself. 



































A Purposeful appearance 
Hughes designed the AH-64 for maximum 
survivability and effectiveness - not good looks. 


W Hidden danger 

In a classic example of terrain masking, this 
Apache demonstrates the aircraft's ability to 
use natural cover while preparing to attack 


A Rocket fire 

Rocket pods are an important back-up to the 
Apache's Hellfire armament. Unguided rockets 
are extremely effective against soft targets and 
are essential in the fire support role. 














FACTS AND FIGURES 


> An Apache battalion consists of 18 > Apaches of the 101st Aviation Regiment 
AH-64s and 13 OH-58 scout helicopters fired the first Allied shots of the Gulf War 
for target spotting and designation. against Iraqi radar installations. 


> AH-64s escorted MH-53J helicopters in > Leased US Army AH-64As were delivered 
the first mission of Desert Storm. to the Netherlands army in 1996. 


> More than 500 Iraqi tanks were destroyed > New developments have led to the 
by US Army Apaches. advanced AH-64D Longbow Apache. 







PROFILE 


At war with 
the Apache 


McDonneLt Douaias AH-64 APACHE 


Apaches performed with devastating effect 
during the Gulf War, with crews finding and 
destroying targets even in thick smoke when 
visibility was often down to 200 metres (600 ft.). 


AH-64A Apache 
‘Type: two-seat all-weather attack helicopter 


Powerplant: two 1265-kW (1,700-hp.) General 
Electric T700-GE-701 turboshaft engines 


Maximum speed: 293 krn/h (182 m.p.h) 
Range: 428 km (265 mi) 
Service ceiling: 6400 m (21,000 ft) 


Weights: empty 5165 kg (11,363 Ib.); maximum, 
take-off 9525 kg (20,995 Ib.) 


‘Armament: one 30-mm M230 Chain Gun 
cannon with 1,200 rounds of US, ADEN or 
DEFA ammunition, up to 16 AGM-114 Hellfire 
laser-guided missiles or up to 76 folding-fin 













(0 defend against an weather ~ even in dust storms 
armoured thrust into as during Operation Desert 
Western Europ Storm — the Apache crew can 

especially Germany, where monitor enemy tank 

40,000 Warsaw Pact tanks once movements, using the PNVS 

threatened NATO, the US Army (Pilot's Night-Vision System) 

developed an anti-tank strategy and TADS (Target Acquisition _over the modern battlefield 
which hinged on the McDonnell and Designation System) to is extremely dangerous, but 

Douglas AH-64 Apache. pinpoint and fire at targets the Apache has all of the 

One of the leading battlefield In the Gulf, these sensors qualities needed for its tank- Hetfre hee been steedly  reeenetantate ethaneanieatiansstraelat 
helicopters in the world, the and weapons also enabled destroying mission. improved and can home projectiles, guns and missiles 

tandem-seat AH-64, which has Apaches to attack Iraqi air pi eG automaticaly on @ pe 

the gunner forward and pilot defence radar sites. pag ails gourd tapet. Veo | ee ery) 

afi, uses high-tech sensors, a During war, the Apache crew {rea aiheugh the Gul War demonstrated the fuselage length 14,97 m (49 ft. 2 in) 

Chain Gun cannon and far- is constantly challenged by the configuration shown is mmissle's deadly accuracy. height 4,66 m (18 ff. 4 in) 

reaching Hellfire missiles to cat-and-mouse contest waged almost standard, 2. main rotor disc area 168.11 m’ (1,809 sq. ft.) 

destroy tanks and other key 


against enemy tank 
targets. At night or in bad commanders. Flying low 


Armour protects key engine components, 
and the Upper parts of each engine cowling 
fold down to form maintenance platforms. 
Engines were uprated to 1409 KW 

(1,900 hp, from the 604th aircraft 






































A centre fuselage ammunition drum 
holds a maximum of 1,200 rounds of 
Constructed of glass-tibre, stainless steel and composites, 30-mm ammunition, The McDonnell 
the main rotor blades are proof against hits by 23-mm Douglas M230 Chain Gun fires at a 
cannon shells. They have swept tips for increased maximum of 625 rounds per minute. 
performanc 

= Unusually, the AH-64's talirotor 


Consists of two twin-bladed 
AH-64A ApacHe 


units mounted at 55’ to each 
other, This arrangement keeps 
This early production aircraft carries standard 
US Army markings and paint schem« 


noise to a minimum, 
COMBAT DATA 

In service the aircraft rarely sports any 

form of individual or unit marking. 


MAXIMUM CRUISING SPEED 


The Apache is the fastest of the helicopters shown here, This was 
{8 great asset on the long-range, covert missions into enemy-held 
teritory during the Gui War. 


-AN-64A APACHE 298 km (182.9) Saige 
csv. noonaix 27040 (72.9.5) Somalis 
emer ca aa 

(67m. 
| WEAPON LOAD | 


‘The ‘'Hind:-F' is a developed version ofthe earlier ‘Hind’ gunships. 
‘The armed assault role has been largely abandoned, with the ara 
crying spare ammunition and a heavy weapon load instead of 
troops. The Apache carries fewer weapons and relies on accuracy. 


> sin) a 


—— 


Should the powered fight control system fail, a Honeywell 
secondary fly-by-wire system is activated, allowing full 
control of both rotors and the tailplane, 





Apache crewmembers 

sit on lightweight Kevlar 
seats and are protected 
by boron cockpit armour 













Lockheed Martin builds the AN/AAQ-11 
TADS/PNVS system which is turret 
mounted in the extreme nose. 


The energy absorbing main landing gear combines with crash: The tailplane incidence is Controlled automatically by a 
resistant seat and airframe design to give the crew a 95 per cent Hamilton Standard flight control system. This allows it to 
chance of surviving a 12.8 m per second (42 f.p.s.) ground Impact, hold the aircraft in an optimum position in all fight phases, 










Apache attack profiles 












: ——— 

t KIOWA WARRIOI ¥ ——— 

amy Other aircraft, primarily — —————— 

r the OH-58D.withits® ~~ ~~ — 

of designating its own ~~~ more powerful laser, ~ = 

targets, which means can se ee a =— 

the Helifre missile targets for th P — 
fereone a target itself, the Apache often stands off at a asiaibiceay! s<tekaieahie abe Wau aeTS 


: safe distance and launches Hellfires at 





autonomous mode. 771 kg (1,700 ib.) __2082 kg (4,470 Ib.) __ 2400 ka (5,280 tb.) 





targets that are not visible 
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AH-64 APACHE 


@ Armoured gunship @ Tank destroyer @ Infantry close-support 





















quipped with video-type electronic 
E aiming devices, Hellfire missiles and 
rapid-fire cannon, the AH-64 Apache 
is a new kind of warrior bringing 
a powerful punch to the battlefield. 
When a ground commander wants support 
he summons the Apache, a miracle 
helicopter which can rush into the fray in 
any weather, day or night, to pin down the 
foe and help friendly troops to fight and win. 


A Designed to fly and fight in the hostile 
airspace over a modern battlefield, the AH-64 
is a potent weapons platform. 
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A All-weather attacker 
Fast, agile and very tough, 
the AH-64 uses its advanced 


sensors to fly and fight in 
all conditions. 








= Tank > 
killer 

The Apache's 

primary 

weapon is 

the laser- 

quided Hellfire 

missile. It can 

destroy any 

known tank 











Combat > 
reliability 

Apaches are 

complex machines, 

but they are designed 

to be serviced 

easily in the field. 








¥ Into action 

The Apache was one of 
the stars in the Gulf War, 
its high-tech weaponry 
proving lethal to a wide 
range of Iraqi targets. 











A Chain Gun x, 
The helicopter's powerful 
30-mm cannon is linked 
to the crew's helmets, 
aiming where the pilot or 
gunner is looking. 


4 See through fog } 
The Longbow Apache 

is equipped with 

millimetric radar which 

can see through rain, fog 
and snow. 





> The Apache is designed to survive hits from 
23-mm cannon, and the cockpit to withstand 
hitting the ground at 13 m (42 ft) per second. 


> The Apache uses a super-heated ceramic 
block to deceive heat-seeking missiles. 


> Apache operators include Egypt, Greece, 
Israel, Saudi Arabia, the UAE and the USA. 


FACTS AND FIGURES 


> The Apache's 16 laser-guided Hellfire 
missiles can destroy a tank 20 km away. 

> The Apache uses digital technology to 
pinpoint targets for commanders, other 
helicopters, tanks and vehicles. 

> The Apache's Chain Gun weighs 56 kg 
(123 Ib.) and fires 625 rounds per minute. 
















PROFILE 


Battlefield 
destroyer 


hen a battle is 
unfolding, it is 
important to hit hard 


and disrupt the enemy's forces 


















The helicopter is the new knight 
in shining armour to ground 
troops, who need the flexibility 
and striking power of their own 
aircraft overhead, and the AH-64 
Apache is the undisputed 
champion of battlefield 
helicopters, 

‘The Apache uses electronic 
wizardry to find its way and to 
aim its hi-tech missiles and 
cannon. The two pilots of the 
slender, mantis-like Apache can 


to, or 











enemy troops 4 


hi-tech sensors 









AH-64A Apache 


I Defence Force was the first 
organisation to acquire the Apache 
after the US Army. 




















Passive Night Vision (PNV) 








jensors in the nose include 
infra-red and TV cameras 
and a laser designation 


system, 


Apaches carry up to 1,200 
rounds of 30-mm ammunition 
for the Chain Gun, tt can fire at 
up to 625 rounds per minute, 


hug the earth when they need 
igate through smoke 
and rough weather to seek out 
nd tanks using 
night-vision equipment and 


Assisted by obser 
helicopters and staying in close 
contact with troops on the 
ground, the Apache c 
with remarkable accuracy from 
a greater distance than most 


In high-threat environments 
Apaches operate at low level, 
usually attacking from among 
the trees. 


other combat helicopters: 
ion With its speed, durability 

and accuracy, the Apache 
brings « new dimension to the 
ground commander's task of 
outsmarting and outfighting 
his adversary 





n Shoot 





The Israelis have a wealth of combat experienc 
with gunships, and consider the AH-64 the be: 
of its kind, It Nas the standard gunship layout of 
gunner in front and pilot behind, 










The engine 
infra-red suppression systern: 








carry up to 16 missile 
76 folding-fin 70-mm high-explosive roc 


are fitted with ‘Black Hole’ 


protection against heat-seeking missiles. 


oF four pods containing 






The two-tall rotor 
blades cro: 
which reduces the 
amount of noise they 
generate, 


McDonne.tt Douctas AH-64 ApacHE 


Communications and 
avionics systems are 
carried in armoured 
fairings on each side 
Of the fuselage. 

















Power is provided by 
a pair of 1265-kW. 
(1696 hp.) General 
Electric engines, Key 
propulsion 
components are 
armour-protected, 


The four-bladed main 
rotor is of laminated 
teel, glass-reinforced 
plastic and composite 
construction, 









The structure of the AH-64 is designed to 
allow it to withstand hits from high 


explosive roun 


with guns, rockets and Hellfire missiles. 


of up to 23-mm calitre, 


HOVER CEILING 


Both the Apache and the 
Havoc have more power than 
the Tiger, and can hover a 
kilometre higher than the 
Franco-German machine. This 
'w not the absolute ceiling 
‘sometimes, the terrain and air 


from the rotors strat back my | od 
pap lepapet pas 3 
cushion can add one or two = 


f COMBAT RADIUS | 


Attack 
helicopters 
‘operate from 
forward bases 
close to the 
fighting, so they 
do not need long 
range. Fighting at 
close quarters 
‘means that being 
able to refuel and 
re-arm quickly is 
‘more important 
than being able 
to fly great 
distances, 


AH-64A Apache 


‘Type: two-seat all-weather attack helicopter 
Powerplant: two 1265-kW (1696-hp.) General 


Electric T700-GE-701 turboshaft engines 


Maximum speed: nover-exceed speed 


9385 km/h (227 m.p.h.); maximum cruise speed 


297 km/h (185 m.p.h.) 
Initial climb rate: 428 km (266 mi) 


Weights: empty 5165 kg (11,400 Ib.); normal 
mission weight 8000 kg (17,637 Ib.); maximum 
take-off 9525 kg (21,000 Ib,); maximum internal 


fuel weight 1187 kg (2,551 Ib.) 


Armament: one 30-mm M230 Chain Gun 


cannon with 1,200 rounds, up to 16 AGM-114 


Hellfire laser-guided missiles or up to 76 


folding-fin rockets 
Dimensions: rotor diameter 


height 


COMBAT DATA 





MAXIMUM SPE! 


All three | 





19.55 m (64 tt) 
fuselage length 14.97 m (49 ft. 1 in.) 
4.66 m (15 ft. 4 in.) 
rotor area 168.11 m’ (1,809 sq. ft.) 


ar, 


ters have a good turn of speed, with the Mil Mi-28 
having a very slight edge. 





280 kmh (174 m.p.h.) Spell 


TIGER 
225 ka (140 mi.) 


a 
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McDonneLt DouGLas AH-64D LonaBow APACHE 





AH 64 D L A Y British Longbow 
With Starstreak missiles, thi 
i ONGBOW APACHE i urea mies 


a look upon entering service 
@ Improved performance @ All-weather attack @ New avionics with the Army Air Corps. 


Agile Apache 
Additional equipment has not affected the 
flight performance of the AH-64D. 






































































A Capable killer 
An improvement over its cousin, the 

Longbow has the ability to attack targets 
in all weather conditions. 































A Staying low, staying alive 
Despite all the advantages that the new AH- 
64D has brought to the battlefield, flying low 
to avoid enemy fire is still practiced. 





The next generation > 

A complete rework of the Apache, the AH- 
64D has received considerable interest, and 
will become a superb attack platform 








alting an enemy's advance has 
become increasingly more difficult 
during recent conflicts. The fluid 
nature of engagements has seen the attack 





FACTS AND FIGURES 





5 > The AH-64D first entered service with the > Longbow is actually the name of the 
helicopter play an Seer mors: Important role. 1-227 Aviation Battalion, US Army at Fort ‘sophisticated radar system installed on the 
The AH-64A proved its worth in the Gulf War, Hood, Texas, in July 1998, Apache. 
but the need to strike the enemy in all A With its fire control radar > Development of the AH-64D was initiated > The six Longbow test Apaches have 
weather prompted McDonnell Douglas to above bid bad the apical al ined rons following experience in the Gulf War. amassed over 5,000 flying hours. 

Z view and attack enemy targets at will. This 
Pree are tegeLcouow Apache: the technique was not possible with the AH-64A. > Future operations will see the AH-64D > The first overseas deployment of US 
ultimate attack platform. operate alongside F-15E Eagles. Longbows is likely to be in South Korea. 
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than ever 


n 1997 the AH-64D became 
[ie second version of the US 
Army's principal attack 
helicopter to enter service 

In 1992 McDonnell Douglas 
converted four AH-64As, 
equipped with Longbow 
millimetre-wave fire control 

in a mast-mounted sight 
and Hellfire missiles, to act as 















rad 





a proof-of-concept machine for 
the AH-64D. 

Flying on 15 April, 1992 the 
developmental model featured 
numerous changes compared to 





which of 


event of 
the cockpit 





al 
2 reduce the 












of injury. 





More deadly 


The crew is fully surrounded by ballistic armour, 

a high degree of protection from 

enemy fire when operating at low level. In the 
19S have been installed in 


its predecessor. Two uprated 





GE 701C turboshaft engines 
offered better performance 
during engagements. The most 
significant change was the 
installation of the longbow 

radar, allowing attack operations 
to be undertaken in fog. It can 
detect up to 12 targets, including 
fixed-wing aircraft, and can ent 
classify them according to 
priority. The AH-64D can 
accomplish this while remaining 
completely concealed, thanks to 
its high-mounted sight 









The Longbow radar is housed in 


‘a sphere mounted above the 


rotor head. Capable of scanning 


through 369” in all weather, it 
offers a fire-and-forget mode, 






















A 
Is the increased length of the forwards 







fuselage cheeks to accommodate avionics. 


helicopter and fired fr 
the Shorts 








Starstreak missile, 


indications of an early prototype Apache. 


Above: The AH-64D has a red 
instrumentation boom on its nose. The 
type had a long and relatively trouble- 
free development, although problems 
occurred with the targeting radar. 


The first batch of AH-64Ds 
d service with the Army in 
1997. Service will follow with a 

number of European customers, 
including the British AAC, which 
will operate the helicopter with 

Starstreak air-to-air missiles 


All US AH-64Ds have the more powerful General Electric 
T700G engines, British Longbows will be powered by Rolls 
Royce Turbomeéca turboshafts, which will be linked to a 

digital management system; this will offer optimum engine 
performance during manoeuvres, 


Mounted on the outer wings, the Stinger air-to-air missiles can be removed from the 


ine shoulder if the need arises, British Longbows wil fly with 


Hl HUGHES YAH-64: The Tail and contoured nose are 






AH-64D Lonasow APACHE 


Based on a proven design that saw extensive action 
in the Gulf War, the improved AH-64D offers the 
ability to strike multiple targets anywhere on the 

battlefield in all weather. 





Apache emerged victorious from the Gulf War. 


McDonneLt Doucias AH-64D LonaBow APACHE 


Below: An AH-64A test 
helicopter was equipped 
with the Longbow radar to 
undertake flight handling 
characteristics tests. 





















StS ar oy aes 


I cb AH-64A: Now built by McDonnell Douglas, the 




















AH-64D Longbow Apache 
Type: advanced battlefield attack helicopter 


Powerplant: two 1409kW (1,723-hp.) General 
Electric T-700-GE-701C turboshaft engines 


Maximum level speed: 295 krr/h (162 m.p.h.) 
Endurance: 3 hours 9 minutes 

Initial climb rate: 942 m/min (3,090 f.p.m) 
Range: 482 km (252 mi) on internal fuel 
Hover ceilin 


Weights: empty 5352 kg (11,774 Ib.) max take- 
off 9525 kg (22,235 Ib.) 


Armament: one 30-mm M230 Chain Gun 
cannon plus 16 Hellfire laser-guided missiles 


Dimensions: 

Main rotor diameter 14.63 m (64 ft. 2 in) 
Fuselage length 14,97 m (49 ft. 2 in.) 
Height 4,95 m (16 ft. 3 in.) 
Rotor disc area 168,11 m’ (1,809 sq, ft.) 


ACTION DATA 
























115 m (13,500 ft) 
















With its improved engines andl lighter avionics, the AH-640 has: 
maintained a high top speed. However, compared to the 
Booing/Sikorsky Comanche, which uses a blended body design, 
Its performance is relatively poor 





RAN-66 COMANCHE 


Current frontine attack helicopters are required to operate at low 
altitude over the battifield. Because ofthis, most have similar 
engine power, despite the different approaches taken by their 
‘manufacturers. The Russian-designed Mil Havoc’ is the most 
powertul. It's a possible replacement for the attack ‘Hind 


‘AH-640 LONGBOW ——RAH-66 COMANCHE —_MI-28 *MAVOC-A' 
‘APACHE 2136 KW (3,000 hp.) 3200 KW (4,318 
2818 KW (8,446 hp.) 


- 


With the need to carry a sizeable war load, battlefield helicopters 
show a diverse range in weight, Required to carry all ofits attack 
missiles in the fuselage, the Commanche compares poorly to earlier 
designs, but has better hitting power. 
‘A¥-640 LONGBOW —RAH-G6.COMANCHE ——_Mi-28 “MAVOC-A 
‘APACHE 7896 kg (17,371 1.) 10400 kg (22,880 I.) 
19525 kg (22,235 th.) 


O 
“ wp 
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MD500 


@ Single-engined turbine helicopter @ Top seller @ Civil OH-6 Y Small cabin 





The original OH-6A was intended to carry just two 








he McDonnell Douglas MD500 is 
a ‘great’ of helicopter aviation - 
renowned for its economy, reliability 
and performance. The manufacturer tells 
cost-conscious operators that this aircraft 
offers the highest productivity per unit of any 
machine in its class. Whether supplying 
offshore oil platforms, helping the police 

in law enforcement or evacuating the sick 

by air, the MD500 is a bargain for its owners 
and a joy for pilots to fly. 
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The Hughes 500D introduced a five-blade rotor of smaller 
diameter to absorb the increased engine power. 


bay had two folding seats. Therefore, 500Ds had a fairly small cabin. 


McDonneLt Douctas MD500 


Five-blade rotor > 










crew; the rear cargo 











Y Police patroller 
This MD5O0E belongs to the Washington 
DC Metropolitan Police. It carries a 
powerful searchlight and additional 
antennas for a comprehensive radio fit 


A 

































V-tail Hughes 500C 
Initial civil versions of the OH-6 were the Model 500 and 


| = ||: 500c. These can be distinguished from later variants by 
* co a their V-tail and larger diameter, four-blade main rotor. 


<4 MD500E 

The main customers 
for this variant 

have been law 
enforcement 
agencies and utility 
operators in over 
60 nations. This 
‘one carries a 

US registration. 








> MD500s were built by RACA (Argentina), 


‘A The 500 family started out as the OH-6A Breda Nardi (Italy), Korean Air and 
Cayuse two-seat observation helicopter. Kawasaki (Japan). 

The same US Army requirement also > Hughes was taken over in 1984: Hughes 
spawned the development of another very 500s became MD500s in August 1985. 
successful civil helicopter and one of the 

MD500's main competitors ~ Bell's Mode! > The 500 was the basis for NOTAR, the 
206 JetRanger. first helicopter sold without a tail rotor. 


FACTS AND FIGURES 


> First flown in September 1966, the MD500 
carries 240 | (62 gal.) fuel compared to 
231 I (60 gal.) in the military OH-6. 


> An MD500 has been used by NASA to 
perform tests in engine and rotor noise. 


> Annilitary version of the 500D called the 
500MD Defender has been sold widely. 


PROFILE 


The top-selling 
500 family 


eveloped by Hughes 
Helicopters, which was 
purchased by McDonnell 





Below: A major user of the 500 family have 
been police forces. This MD500E belongs 
to Oakland, California's Police Department 
and carries a spotlight under the cabin 
and wire cutters above and below the 
windscreen. Military MD500s are used 

in Colombia, Japan, Kenya, the Philippines 
and South Korea. 





was soon followed by the 
improved 500C. The 500D = = 
appeared in 1974 and had 








McDonneLt Douctas MD500 


500C 


ight utility helicopter 





Typ 


Powerplant: one 236-kW (316-hp,) Allison 250- 
C18A turboshatt engine 


Max cruising speed: 244 knvh (151 m.p.h) at 
305 m (1,000 ft.) 


Initial climb rate: 518 m/min (1,700 f.p.m.) 








Douglas in 1984, the MD500 is 
popular civil development of 
the US Army's OH-6 Cayuse 
observation helicopter 

Flown initially in February 
1963, over 1,400 OH-G6As were 
built for the US Army, serving 
with distinction in Vietnam 
A few still remain in Air National 
Guard service 

Production of a coi 
and export model, called the 
Hughes 500, began in 1968 and 


a more powerful engine, Above: Another popular use is 
redesigned rotors and a that of executive transport, like 
T-shaped tail the rival Bell 206. This smartly 
The last member of the painted MDSOOE has extra 
family was the 500E, which clearance ‘tall’ skids. 
had a reprofiled, pointed nose 
replacing the familiar round 
cockpit allowing more cabin 
The 500th MD500E was 
delivered in April 1992 
Considered a very versatile 
helicopter, the MD500 has been 
popular with pilots as well as 





cost-conscious operators. The 
military version, the Defender. 
could be armed with Stinger 

or TOW missiles and a Minigun 
pod. The related MD 520/530 
family remains in production 

in Arizona 


The T-tail of the 50D and 
RE 42222 8000 ae fve-biacle main rots The main rotor blades have ar 500E was fitted to improve 


iercial 











The rotor hub has a curved fairing sometime extruded aluminium spar hot handling, It also improved 
This brightly decorated helicopter was a demonstrator described as a ‘coole hat' fairing due to its shape bonded to a wraparound the appearance of the 
for the British market. The MD 500 has gained a aluminium skin, The flying control helicopter 
sound reputation for speed and lifting ability. are not hydraulically boosted, 


As it wat 





riginally intended as 
fan army observation helicopter 


the Hughes SOD had vey 

{ood allround visibly from the 

cockpit, Note thatthe 

windscreen extends up into the 

Toot and that the side doors have 

er ally large winclows. 7 


Most 500s are fitted with a sat of 




















500Ds could be fitted with an 
either low or extended skids, Inflatable ‘optional four-blade tail rotor called 
floats can also be fitted for operat ‘Allison's 250C engine, in as the 
‘over water. The front tip various versions, powers all ended to 





of each skid carries a navigation light. Hughes/MD 500 variants 


The Hughes helicopter family 


Hl XH-17: The largest helicopter in the world (MJ 300C: Another design originally built for the _[] AH-64 APACHE: The AH-64 is one of the 
in the early-1950s, the XH-17's rotors were US Army, the TH-55 Osage was a pilot trainer 
powered by jet nozzles on each blade tip, and later a very successful civil type. 


i 0520 NOTAR: The first helicopter to use 
‘most lethal attack helicopters in service, especially the revolutionary NOTAR tail, the MD520 is. 
the latest Longbow radar-equipped variant. already demonstrating much lower noise levels. 


























Range: 606 km (375 mi.) 


Weights: empty 499 kg (1,085 Ib.); maximum 
take-off 1361 kg (2,994 Ib.) 


Accommodation: two pilots and seven 
passengers or up to 800 kg (1,760 Ib.) of freight 


Dimensions: 

main rotor diameter 8.03 m (26 ft. 4 in.) 
length 9.24 m (30 ft. 4 in.) 
height 2.48 m (B ft. 2 in.) 


main rotor disc area 50.60 m’ (545 sq, ft.) 


ACTION DATA 


MAXIMUM SPEED 


‘Speed has been one of the 600's major assets, giving it the edge 
‘over rivals like the Bell JetRanger. The AS 350 has a more 
powerful engine which allows an even better top speed. 











seruveen 22k 
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| RANGE | Jernanaen 

‘observation helicopter (298 mi.) 


for the US Amy, the 
Hughes/MD 500, like 
the JetRanger and 
Eouroull, had good 
range, This allowed 
longer times to be 
‘spent on patrol 
befor the aircraft 
heeded to return to 

1 base to refuel, Later 
‘orsions have greater 
fuel capacity, 


The Hughes 500 has always had a reputation for good load: 
carrying capability due to its light weight which allows It to use its 
power eg i atom eral eter 

Of the 5000 also improves manoeuvrat 


—- in un init 





730 km, 
(413 my 


‘800 ky (1,760 th.) 
JETRANGER tt (680 kg (1,496 Ib.) 


—~- aaa 


‘AS 950 ECUREUIL 1030 kg (2,286 I.) 
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OH-6 








@ Equipped for night flying @ Light observation @ Police helicopter 














peeding along the border between 
Mexico and the United States 

at low level, the OH-6 Cayuse 

is exciting to fly. Hunting for illegal 
immigrants, the US Border Patrol service 
finds the OH-6 to be an ideal machine, 
fast and agile and providing a superb view 
of the terrain below from its bubble 
canopy. Patrolling the border in the agile 
and nippy OH-6 is a demanding task for 
these ex-Army pilots. 





A The OH-6 was used 
extensively by the US Army in Vietnam, armed 
with Miniguns and grenade-launchers. Many of 
the Border Patrol service's OH-6s are ex-Army 
machines in a new colour scheme. 
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McDonneLt DoucLas OH-6 

















Y Latest of the breed 





A Italian patrol 
The Italian air force also uses 
the OH-6. This one has a 
bubble-type observation 
window on the port side. 


Baywatch > 

Los Angeles County operates 

10 MD 500s, which fly coastal 
patrols for smuggling ships and 

illegal immigration by sea. | 


— 





A Highway patrol 
| California's Police Highway Patrol department also 
uses the OH-6 (in its more modern MD 500 shape), 
to give warning of congestion on the freeways. 


















The sharp-nosed MD 500E is the 
atest of a long line that began 
with the OH-6. This MD 500E has 
a nose-mounted searchlight, and 
wears the badge of the Orange 
County Sheriff's Department. 
















Y Desert landing 
One of the less glamorous aspects 
of border patrolling is landing on 
empty stretches of desert to look 
for signs of life. Many OH-6s have 
the doors removed for cooling. 











FACTS AND FIGURES 


> The Hughes MD 500 Defender is an 
uprated version of the OH-6 airframe 
armed with TOW anti-tank missiles. 





> The Model 500C could carry up to seven 
passengers or 776 kg (1,700 Ib.) of cargo. 


> The OH-6 was fitted with a new tail section 
and powerplant and became the MD 500. 


> Hughes also developed a five-bladed OH- 
6 known as the ‘quiet one’ with a five- 
bladed main rotor. 

> Hughes OH-6s and MD 500s were used by 
Argentina, Denmark, Mexico and Spain. 

> Licence manufacture of the MD 500 was 
also undertaken by Kawasaki in Japan. 













PROFILE 


Patrolling with 
the Cayuse 
to a US Army request 


Fe a light observation 


helicopter (LOH), the Hughes 
OH-6 went to war in Vietnam 
soon after its introduction 
It has also been sold to 
many civil users, but was 
overshadowed in the civil 
market by the Bell 206 

The OH-6 Cayuse really 
made its mark with the Border 
Patrol service in the United 
States. Flying in hot-and-high 
conditions along the desert 
border with Mexico, the Cayuse 


Government standard OH-6s are 
fitted with ARC-54 radios and the 
ASN-43 heading reference system. 


irst produced in response _has the resilience to operate day 
after day in sand and heat, It 
offers an observer a superb 
view of the terrain below. 
The Border Patrol pilots are 
usually ex-Army, many of them 
having flown the OH-6 in 
Vietnam (where it was known 
as the ‘loach’, from the LOH 
designation) 

A typical mission begins with 
a take-off from a small airfield 
only 15 km from the border, and 
check-in on the radio with a 
ground station. The pilot is 
alerted of unusual activity, and 





The Hughes OH-6 and MD 500 
remain firm favourites with pilots 
for their superb handling. 

The classic egg-shaped fuselage 
remains in use on the new MDH 
NOTAR helicopters. 


a simple, tubular s 
skid, with integral 
shock absorbers, 





The OH-6 has a side-by: 
side seating arrangement 
with full dual controls and 
two seats in the rear, 


Clamshell rear 
doors provide 
‘access to the 
engine for 
maintenance, 








the OH-6 uses its spotlight to 
check out the border, There is no 
hiding from the ‘flying eye’, able 
to react at a moment's notice 










The OH-6 uses a four-bladed main rotor and the main spar is hot-bonded 
to an aluminium skin. A trim tab is fitted to the end of each blade, 





The fuselage of the OH-6 is of light 
alloy construction with the egg 
shaped main cabin of 
‘semi-monocoque type. 

The shape gives good survivability in 
1 as it tends to roll easily 


Yaw contro! is effected 
through a simple two-bladed 
tail rotor. This OH-6 has a 
V-shaped taifin, unlike the 
Tail fitted to later models: 
and MD 500s. 


OH-6GA Cayuse 


The Border Patrol service operated four OH-6 helicopters, part 
of a mixed fleet of fixed- and rotary-wing aircraft responsible 
for assisting ground patrols in the border area with Mexico. 








The OH-6 is 
powered by an 
Allison T63-A-5A, 


The OH-6 has a turboshaft engine. 


chin-mounted wire: 
cutter spike, pot 
entially a life-saving 
piece of equipment 
for a helicopter that 
must fly at low level 
at night. 


For night observation duty a powerful 
spotlight is fitted on the port fuselage, 





Searching for 
illegal immigrants 


CATCHING THE SWIMMERS: 
From its base at Brownsville Airport 
the OH-6 sets off at low level, flying 
across the town to the border, the 
Rio Grande river. The area offers 
many potential crossing points for 
iilegal aliens. When a suspected 
sighting is made to the west of the 
town, the pilot circles slowly to give 





‘The undercarriage is 





McDonne.t Doucias OH-6 


















OH-6A Cayuse 
‘Type: five-seat light multi-purpose helicopter 


Powerplant: one Allison T63-A-5A turboshaft 
rated at 236 kW (315 hp.) peak power 


‘Maximum speed: 241 km/h (149 m.p.h) 
Initial climb rate: 560 m/min (1,837 f.p.m.) 


Combat radius: 611 km (379 mi.) at 1500 m 
(4,900 ft.) 


Service ceiling: 2225 metres (7,300 tt) 


Weights: empty 520 kg (1,144 Ib.); loaded 
1090 kg (2,398 Ib.) 


‘Armament: provision for 7.62-mm Minigun 
or XM-75 grenade launcher on port fuselage 


Dimensions: 


















el 































rotor diameter 
length 9.24 m (30 ft) 
height 2.48 m (8 ft.) 
rotor disc 50.6 m’ (544 sq. ft.) 


ACTION DATA 


The OH-6 was one of the fastest light helicopters ofits day, 

land could outrun the rival Bell 206. It was not as fast as the 
Aérospatialo Gazella, which held several helicopter speed records 
for a short time in tho early 1970s. All-out speed was not of primary 
Importance to the designers of these helicopters. 


[tan corse 21 nv ‘3 a) 
waa eo 
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Range is an important 
‘consideration in light 
helicopters; al these 
machines were far 
superior to the older 
piston-powerod aircraft, 
As all three were used by 
civil operators as woll as 
the miltary, range meant 
potentially greater sales 
appeal, But despite its 
lack of range, the Bell 206 
outsold its rivals in 
thousands, 


HOVER CEILING (IG! 


The hover celing is. 
‘a product of the 
helicopter's weight and 
generated lit, Helicopters d 
seldom ever fly at high 

level, and rarely ever 
reach their design celling 
after being test flown. 
Hover ceiling is measured 
both in and out of ground 
effect (the additional 
etfect of siting on a 
cushion of air that a 
helicopter experiences 
when near the ground). 


8.03 m (26 ft) 














GAZELLE 
3650.m 
(12,000 








his observer the best view. 
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EXPLORER 


@ NOTAR design @ Multi-role helicopter @ Police patrol 





he basic design of helicopters has 
| changed remarkably little since the 
first practical machines flew in the 
1940s. But McDonnell Douglas has taken 
a giant step in making rotary-winged flight 
both safer and quieter with its revolutionary 


NOTAR, or ‘no tail rotor’ concept. It was first 
used in the MD 520N and is now seen on the 


advanced composite construction Explorer. 
The NOTAR can even be reversed into trees 
or water and will still remain functioning. 
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‘A The NOTAR concept removes 
one of the most troublesome parts of the 
helicopter, the tail rotor, which causes a great 
deal of noise, is very vulnerable to damage and 
needs extra maintenance. 

















A Tank killer 





A Safe and simple 

It may seem strange for a helicopter 
not to have a tail rotor, but the NOTAR 
system uses almost no new materials 
or high technology, and is very simple. 


McDonneLt DoucLas EXPLORER 





One possible role for the Explorer is anti-armour, which 
requires flying at tree-top height. Tail rotors can become 
entangled in trees, but the NOTAR system is much safer. 


Y Police squad 

Law enforcement agencies 
operate the MD 520N with great 
success, with the low noise 
emitted by the NOTAR system 
being a great advantage. 





V NOTAR family 

McDonnell Douglas’ NOTAR family has 
so far applied only to light helicopters, 
but this technology could also be 
relevant to much larger models. 














A Rescue 

NOTAR is useful for sea 
rescue missions, as it can 
operate even when 
immersed in water. 
Emergency floats can be 
fitted as optional extras for 
over-water operations. 








FACTS AND FIGURES 


> McDonnell Douglas estimates a 
worldwide demand for up to 1,000 NOTAR 
machines in the decade to 2005. 


> The first NOTAR was declared ready after 
over 1,000 hours of test flying. 


> By 1993 over 100 operators had taken out 
options on over 250 MD Explorers. 


> In September 1993, an MD 520N flew the 
215-km (130-mile) trip from Paris to London 
in a class record of 1 hour 22 minutes and 29 
‘seconds. 


> The first user of a NOTAR helicopter was 
the Phoenix Police Department, Arizona. 





PROFILE 


Goodbye to the 
tail rotor 


ost of the noise and 
vibration generated by 
a conventional 


helicopter is produced by the 
tail rotor, which is designed to 
counteract the torque or twisting 
force caused by the main rotor 
The NOTAR, or NO TAil 
Rotor, system was developed in 
the early 1980s by McDonnell 
Douglas. It manages to 
dispense with the noise and 
complications by using an 
ingenious combination of 
aerodynamics and an air jet 


1995 have been sold to police 
departments and other law 
enforcement agencies. 

McDonnell Douglas has 
also launched an advanced 
new NOTAR light-utility 


produced by a fan buried in 

the root of the tailboom to 

provide directional stability 

and control. As well as 

being much quieter, NOTAR 

helicopters are safer: there is 

no risk of the tail rotor strikes helicopter called the Explorer 

that are the cause of many Made largely from carbon 

helicopter accidents. fibre and composites, it first 
The five-seat MD 52 flew in 1992 

derivative of the US Army's 

Vietnam-era Hughes OH-6 light 

observation helicopter, first 

flew in 1990 and most of the 

70 examples delivered by 





Military interest in the NOTAR system remains limited. 
However, the US Army conducted experiments with 
the concept for special operations, where its low noise 
was a useful asset. 








The McDonnell Douglas Helicopters 520N is now 
in use with several private operators and 
police forces, and has proven the 
superiority of the NOTAR concept. 























The fan is driven by a driveshaft via a secondary 
feduction gearbox, in 
conventional tail-rotor driveshaft 


The main rotor system is a 
conventional five-bladed rotor 
with composite blades and an ~ 
articulating hinged rotor head. 


similar manner to a 








The port tail rotor fin moves to give 
directional control in auutorotation, when 
power to the NOTAR fan is los 







The engine exhausts through the rear 
fuselage, below the tailboom; this is 
to avoid interference of the hat 

engine gases with the NOTAR duct 





Yat another advantage of 
NOTAR is that the taliboom 
is slightly shorter than in a 
conventional helicopter. 

This makes It easier to 
manoeuvre the aircraft in 
confined spaces. The boom 
can even be reversed into 
foliage with care. 


The flight controls of a NOTAR helicopter are 
identical to those of a conventional tall rotor 
craft, The one main difference is that the yaw 
control from the pilot's pedals is even more: 
crisp and responsive than usual The MD 620 retains a conventional 


skid undercarriage similar to its distant 
Incestor, the Hughes 500. It is. 
constructed of simple alloy tubing, 


‘more of the main rotor downwash over the slotted side than the. 
unslotted side. This generates a force towards the slotted 
which opposes the rotor torque force. 























tendency for air flowing over a curved area 
to follow the path of that surface. With the 
NOTAR concept, the tail rotor boom is the 


‘curved surface. NOTAR uses a fan to TAIL CONE: Yaw control is. 


produce low-pressure air and a sleeve to ‘generated by the rotating tail cone, 

Control the airflow around the tailboom. This Which releases more air from the fan. 

generates the anti-torque force. instead of This acts as a simple direct jet, and 

flowing evenly over the tallboorn, it tends to pach Saher par in through a duct and 

flow towards the from the fan. In le fan. 
Bacar Ce esmees, blown by a simple fan. 























McDonnett DoucLas ExPLORER 




















ACTION DATA 


The officiont shape of the Explorer gives ita high cruise speed. 
The lack of a tail rotor also helps to reduce drag and wasted 
‘energy, as anti-torque force is produced by the fin in the cruise 


ST 


PASSENGERS 


Both the Explorer and EC-135 are designed to be small mult-role 
‘machines, used for tasks such as city transport and police work, 
Unlike the military ALH. 


PTT > = 
iittt 
PATA oe, 


The NOTAR system removes a major cause of noise, the conflicting 
airflow between a tall rotor and the main rotor. The EC-135 has a 
far-in-fin, or fenestron, to help reduce this noise. 





0-135 
6 poop! 


\\ eran wa 
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Aviation Fact Five: HELICOPTERS 


MIL 


Miu-4 ‘HOUND’ 


@ 1950s military and civil design @ Widely used @ S-55 lookalike 








ith its uncanny and possibly less 
than coincidental resemblance 
to the Sikorsky S-55, the Mi-4 
appeared in 1952. Taking barely a year to 
reach flying status from initial design, the 
‘Hound,’ as NATO codenamed it, became 
widely used at home and overseas. In 
some respects, though, it reflected the 
technology gap between the West and the 
Soviet Union—early Mi-4s had bakelite- 
and-wood rotor blades. 
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A First and foremost a military 

helicopter, the Mi-4 also had a civil role and 
was adapted for agricultural jobs and as a 
firefighter. Soviet production ended in 1964 
when over 3,200 had been produced. 


ewes e Deve PHOTO RIE nian Soe eae 
Mit Mi-4 ‘HounpD’ ab 











Y Sputnik capsule in suspension 

Carrying the re-entry capsule from a returned Sputnik 
mission, this Mi-4 demonstrates its lifting capacity of 
around 1297 kg (2,860 Ib.). Internally, 1,736 kg 

(3,828 Ib.) can be carried in the transport role. 




























A Sniffing out submarines 

Mi-4PL was the main anti-submarine warfare 
naval version. It featured radar, a towed MAD 
(magnetic anomaly detector) and sonobuoys. 
Four bombs could also be carried. 























Indian ‘Hound’ > 

India has been a major user of the 
Mi-4, though the type has been 
phased out in recent years. Much of 
their flying was at high altitudes. 



























4 Clamshell doors 
The rear clamshell doors, designed to ease loading of 
bulky items, could easily be removed, making troop exits 
quicker during an airborne assault. 








Spatted wheels > | 
This Mi-4P in Aeroflot service shows the spatted wheels 
with which these aircraft were originally equipped. 
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FACTS AND FIGURES 
> Atleast one Z-5 was re-engined with a » After ground runs, the first flight of the 
Pratt & Whitney PT6T-6 Turbo Twin-Pac prototype was delayed because of main 
turboshaft engine and flew in 1979. rotor blade flutter problems. 


>» Mi-4M was a tactical variant with a gun 
turret and air-to-surface rockets. 


> The Mi-4 prototype used alcohol de-icing 
for the windscreens and rotor blades. 


> Most current users of the Mi-4 are small 
Middle Eastern and Asian countries. 


> Harbin built 545 of their Z-5 variant in 
China, beginning in 1959. 


Stalin’s ‘sudden, 


great advan 


esign of the Mi-4 
transport helicopter 
began in 1951, at the 


insistence of Stalin, who was 
anxious to see a ‘sudden, great 
advance in Soviet helicopters. 
Mil was given one year to build 
a single-engine, 12-seat machine. 
The first such example flew in 
May 1952. 

‘The main production variant 
was the military Mi-4T, which 
was able to carry 14 fully equip: 
ped troops and 3,520 pounds of 
stores, This was followed in 1954 
by the civil Mi-4P for Aeroflot. It 
held 10 passengers each with 
20 kg (44 Ib.) of baggage. 

Known as ‘Hound’ to NATO, 
the Mi-4's basic configuration 
mirrored that of the Sikorsky 




















ce’ 











$-55 (though the Mi-4 was larger) 
using a scaled-up Mi-1 rotor with 
four bakelite-and-plywood 
blades. The tried-and-tested 
Shvetsov ASh-8: 
14-cylinder radial engine 
provided power. Improved 
versions followed, including 
submarine warfare and assault 
variants (with appropriate 
armament), & supercharged high: 
ultitude model in 1965, and an 
electronic warfare platform, 
While Mi-4 production ceased 
in 1964 at about 3,200, In China, 
the license-built Harbin Z-5 was 
built for 20 years, until 1979 
Several third-world air forces 
still operate the Mi-4 in 
limited numbers. 








Mi-4T was the initial military ‘Hound’ variant, 
Mi-4As following on as an armed assault 


variant. Yellow 36 is an early example of 
later Soviet markings. 


Shvetsov’s reliable ASh-82V 
14-cylinder radial engine 
powered the Mi-4, In a similar 
ayout to the Sikorsky S-55, The 
‘ASh-82V was developed from 
the ASh-62, Itself derived from 
the American Wright Cyclone, 


The military variants had a ventral gondola, 
which was fitted with a 12.7-mm (,60 caliber) 
cannon and 200 rounds of unition, 





Above: The principal military role 
for the Mi-4 in the Soviet armed 
forces was initially as troop 
transport. This is an Mi-4T. 


The position of the cockpit and 
engine are design features typical of 
the early 1950s, The heavy piston’ 
engines used in larger helicopters 
were positioned near the aircraft's 
center of gravity to maintain stability 


It was not until 1954 that Mil was able 
to increase main rotor blade life to 
above 300 hours, From 1960, metal 
blades were fitted to production 
aircraft, in place of the early bakelite 
and wood examples, 











Mit Mi-4 ‘Hounp’ 


Mi-4A ‘Hound’ 
Type: Military transport helicopter 


Powerplant: One 1268 kW (1,700-hp.) Shvetsov 
ASh-82V radial piston engine 


Maximum speed: 200 km/h (124 m.p.h,) at 
1000 m (3,300 ft.) 


Service ceiling: 5486 m (18,000 ft.) 


Accommodation: 14 fully equipped troops or 
1736 kg (3,828 Ib.) of cargo 


Weapons: One 12,7-mm (.50 cal.) cannon in 
ventral gondola 


Above: For high altitudes, as here in a 
‘mountainous part of the USSR, a two-speed 
supercharged variant was built. 


Weights: Empty 6626 kg (14,608 Ib) max take-off 
7534 kg (16,610 Ib) 


Dimensions: Rotor diameter 2.3 m (68 ft. 10 in.) 
Length (rotors turning) 25m (82 ft. 1 in.) 
Height 4.4 m (14 ft. 5 in.) 
Rotor disc area 349. m* (3,760 sq, ft.) 


In general, the layout of 
the Mi-4 had features of 
a scaled-up Mi-1 or 
Mi-2, but with the engin 
in the nose of the aircraft 
and a much larger cabin, 
mila to the $55. 


Among improvernents to the M-4 
(hat Included dural metal blades from 

1960) were magnesium fuselage skins @ 
{instead of aluminum), better fight 

controls and more advanced avionics. 








In the anti-submarine warfare (ASW) role, the 
‘Hound’ carried a towed magnetic anomaly 
detector (MAD) at the rear and could drop 
sonobuoys from an external rack: 


ACTION DATA 


While the ‘Hound’ shared the basic layout of the S-55, it was a 
significantly larger aircraft and was therefore able to hold a bigger 
personnel load, Compared to the Sikorsky design, the Mi-4 also 
had the advantage of large rear doors to make the loading and. 
tnloading of troops and/or cargo easier 


Depending upon cor 
capable of carrying 


guration, the Mi-4 was 
detween 10 and 14 people, of 
eight stretcher cases (plus attendant) in the air 
ambulance role, The rear clamshell doors allowed 
the easy loading of the latter and other cargo. A 
VIP passenger variant (Mi-4L) had only six seats. 








Pra Sees a : Th, aka . a oes o 7a | 
Early troop-carrying helicopters - ae sil areata - 
Il sIKORSKY S-55: Serving with the USAF as Il WESTLAND WHIRLWIND: Search-and- I siKoRSKy S-58: Known as the HSS Seabat | WESTLAND WESSEX: Westland improved 


the H-19 and the USN as the HO4S and HRS, —_rescue and anti-submarine were typical roles for and HUS Seahorse in the U.S. Navy and H-34__the S-58 by installing a turboshaft engine, for the 
the radial-engine S-55 first flew in 1949. ‘Westland-built S-55s in the British forces, Choctaw in the USAF, the first S-58 flew in 1954, Royal Navy at first. RAF variants are stil in use. 
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‘M4 ‘WOUND’ 14 troops. 


iit 


$55 10 troops. 
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Aviation Fact Fite: HELICOPTERS 


MIL 


Mi-6 ‘Hook’ 


@ Heavylift helicopter @ Speed record holder @ Heli-liner 














etting a trend for enormous gas 
turbine helicopters with massive 
load-carrying capability, the Soviet 
Union introduced the Mi-6 as a combined 
military/civil project in 1954. Intended 
primarily as a support vehicle for the air 
force’s huge An-12 transport, the Mi-6 
needed just two ‘lifts’ to equal the payload of 
the transport. Most Mi-6s were grounded in 
1992, after a long service including wartime 
operations in Afghanistan and Africa. 





A Mil's monster Mi-6 not only 
made every previous helicopter look minute, 
but it also proved a very viable and useful 
aircraft, unlike the later Mi-10 and Mi-12. 
Hence, it was exported widely and a handful 
are still flying. 
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A Siberian giant 
Transporting massive pieces | 
of machinery for the oil | 
industry was a common task 
for the Mi-6 in the 1960s. 

































ALong service 
About 800 Mi-6s were built between 1957 and 1980. During 
the aircraft's busy life it ferried millions of passengers 
around the remotest regions of the USSR. 


Troop truck > 
With extra seating the Mi-6 could carry up to 90 troops, but it 
was rarely used in a tactical role as size made it vulnerable. 














‘Y Unique shape 

The Mi-6 looked unique. It is an 
indication of the success of the 
design that the later Mi-26 has a 
similar configuration, but with no 
wings and an increased number 
of rotor blades. 














A Spacecraft recovery 
Only the Mi-6 was big enough to carry the crew 
capsule from the Vostok space launchers. The wing 
was mounted at 15° to the fuselage and provided 
about 20 per cent of the lift when cruising. The 
wings could be removed for the ‘flying crane’ role. 

















FACTS AND FIGURES 


> In 1961 the Mi-6 lifted 20117 kg to a > Mi-6 export customers included Algeria, 
height of 2738 metres and flew at Bulgaria, Egypt, Ethiopia, Iraq, Libya, 
340.15 km/h over a 100-km circuit. Peru, Syria and Vietnam. 


> The Mi-6P was a firefighting version with a > The Mi-6R was a radio command post 
water tank, but it did not have stub wings. containing eight tonnes of equipment. 


> By 1990 Aeroflot Mi-6s had carried > The Mi-6's main rotor revolved clockwise 
15 million tonnes and 12 million people. at 120 rpm. 
































uring the 1950s the 
Soviets had industrial and 
military projects scattered 
across the country and the 
ithorities faced huge problems in 
supplying them. It was for 
this reason that a fleet of large 
transport helicopters became 
necessary, The Mi-6 met the 
requirement from 1958. 

Everything about the Mi-6 was 











gas turbine technology as applied to 
heavylift ‘flying crane’ helicopters. It 
pioneered the use of supplementary 
wings for added lift and achieved an 
incredible performance for a 





For a helicopter the Mi-6 had an 
unprecedented equipment fit, Including an 
austopilot, The flight deck had jettisonable 
doors on either side for the pilots and 
flight engineer. A navigator sat in the 
glazed nose and a radio operator was 












’S muscular 
‘Shestyorka’ 





large. Its engines were a giant leap in 


Mit Mi-6 ‘Hook’ 





machine in its weight class, 
Basically a freight carrier, 
millitary versions dominated 








Below: The Mi-6 carried loads such 
as oil drilling equipment, bulldozers, 
tractors and light artillery pieces. 





the 800-plus production run 
which ended in 1981 

To cope with adverse 
weather conditions the Mi-6 had its 
own rotorblade de-icing system and 
an auxiliary power unit. The aircraft 
was known as ‘Shestyorka’ Clittle 
six’) by its crews. Variants included 
firefighters, military jammers, civil 
heli-liners and medevae aircraft 
Military versions carried a machine- 
gun in the nose. 

First flown in 1960, the Mi-10 
was a developed ‘flying crane’ 





Mi-6s were widely used in the Middle East, but 
almost all have now been retired. This helicopter w: 
used by the Egyptian air force, which suffered from a 

lack of spares after the Soviets were expelled from 


the country. 











Above: Although later Mils like the 
Mi-26 could lift more, they were aon 
not built in such large numbers as . 

the versatile Mi-6. 


version of the Mi-6, including the 
engines, gearboxes and stretched 
undercarriage, Not only was the Mi- 
6 the biggest helicopter in the 
world, it was also the fastest and 
had outstanding range 








wing area 35 m (377 sq. ft) 





ACTION DATA 


INTERNAL PAYLOA\ 


For sheer lifting capacity nothing could match an Mi-6 
‘The Rotodyne also relied on wings, which limited its carrying 
capacity when taking off. The CH-47 had a smailer internal volume, 


The massive gearbox The five-bladed main rotor was based 
weighed no lass than on an extruded steel main spar, with 
3200 kg (7,040 Ib). It serewed-on aerofoll sections of 

also drove two 90-KVA duralumin, The blades were electro: 
alternators to feed the thermally de-Iced, and were connected 
heavy load of electro. to the head by conventional hinges 
thermal de-icing systems and bearings. 

and radios, 











RANGE WITH PAYLOAD 


‘Another impressive 
feature of the Mi-6 
was its range, a 
necessity in the 
vast expanses 

of the former 
Soviet Union. The 
Rotodyne was also 
very long ranged, 
but could not carry 
‘as much as the 
Mi-6, The Chinook 
was designed for 
shorter range 
operations, 


MAXIMUM SPEED 


These helicopters were all very fast, with the Rotodyne benefiting 
{rom extra engines and wings. The CH-47's twin rotors produced a 
large amount of thrust, whereas the Mi-6 relied on brute power. 


The tail rotor was a four 
bladed AV-63B type with a 
steel spar and a Bakelite ply 
‘outer, Early versions had 
electro-thermal de-icing, 
which was replaced by 
algohol in later models. 






Large clamshell doors made loading 
and unloading very easy. The main hold 
was 12 metres (39 ft.) long, had a 
volume of 80 m’ (61 cu. yds.) and 
included its own electric winch. 


Mis 
620 kt 
(384 mi 
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Aviation Fact Fite: HELICOPTERS 
MIL 


Mi-8 ‘Hip’ 


@ Assault transport @ Civil helicopter @ Gunship 

















tough and resilient combat veteran, 
A. Mil Mi-8 ‘Hip’, and the closely 

related Mi-17, stands tall in its 
reputation as one of the most versatile 
helicopters in the world. The Mi-8 is the most 
widely used helicopter in service, and is 
cheap to run, easy to maintain and powerful. 
The ‘Hip’ is primarily a troop carrier and civil 
transport. Other roles include helicopter 
gunship, airborne command post, search and 
rescue and even communications jamming. 
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A One of the most 
enduring rotary designs ever, the Mi-8 has 
all the typical attributes of a Mil machine, 
combining strength and simplicity in a 
well-proven low-cost airframe. 











PHOTO FILE 


Mi. Mi-8 ‘Hip’ 


Y Shooting from the hip 
The ‘Hip-E’ gunship version is one of the world’s most heavily 
armed helicopters, and has been used extensively in Chechnya. 





A Santa’s sleigh 
Even Santa Claus used the Mi-8 
when travelling in distant areas of 
the Soviet Union. The Mi-8 was also 
vital to the Soviet oil industry, which 
explored in very remote areas. 
























Tourist flyer > 
This Mi-8, belonging to Avialini Baltiski, flies tourists over 
St Petersburg on short pleasure flights in the summer. 


Y Assault transport 

This Mi-8 of the Indian air force is landing 
troops close to the front. Soviet Mi-8s made 
thousands of air assaults in Afghanistan, 
and large numbers were shot down. 


























A KGB transport 
Guarding the huge borders of the Soviet Union, the KGB 
needed a large number of Mi-8s to transport dog teams. 














> More than 10,000 Mi-8s and Mi-17s have > The Mi-8 has fought in Afghanistan, 


been built, with many hundreds being Angola, Chechnya, Egypt, Mozambique 
exported to more than 40 operators. and Nicaragua. 


> The Mil Mi-17 is basically a Mi-8 with > The Czech Republic, Hungary and Russia 
more power and a new tail rotor. use the ‘Hip-G’ command post version. 


> The rare Mi-8PPA is a speci: > The Mil Mi-14 ‘Haze’ anti-submarine 
communications jammer variant. helicopter is derived from the Mi-8. 





PROFILE 


Helicopter workhorse 
to the world 


esign of the Mi-8 ‘Hip 
began in 1960, Unlike the 
earlier Mi-4 ‘Hound’ which 


ne mounted in the 
nose, the Mi-8 has a more efficient 
shape with the turboshaft 
powerplant above the fuselage 
leaving maximum space for 
payload, Except on specialised 
models, large clamshell doors 
swing open at the rear fuselage 

Nearly a dozen versions of the 
Mi-8 and its upgraded 
Mi-17 derivative were used by 


Russia and around the world. 
Despite the age of the basic 
design, the type remains in 
production and sales continue 


From the Arctic tundra of Finland Mi-8s belonging to Interflug, former 


to the tropical jungles 
of Peru, the ‘Hip’ is always 
formidable performer, whether 
dropping into a landing zone 
with a load of troops or flying 
scheduled airline or cargo 
services to remote settlements. 
Military Mi-8s are often 
equipped to a high specification, 


state airline of the DDR, have now all 
been retired. 


and exhaust gas diffusers 

The Mi-17 improved upon the 
original Mi-8 by introducing a 
titanium rotor head for greater 
strength, improved efficiency 

engines and a new gearbox 


Mit Mi-8 ‘Hip’ 


The Mi-8 was cheap enough to 
produce in thousands, giving the 
Red Army mass airlift capability. 


The Mi-8 has a 
ditional rotor head: 

with flapping hinges 

and bearings, 

The improved 

titanium rotor head 


Soviet forces and exported to 
Moscow’s allies, and thousands of 
examples remain in service in 


including additional cockpit ; » of the Mi-17 needs 


armour, infra-red jammers, Mi-8T ‘H less materance 


chaff and flare dispensers. 
Se hk Don eta The Mi-8 remains in service in very large numbers resistant 
with Aeroflot's successor airlines in the 
former USSR, such as Baltiski, Baikal Avia, 
used by the later Mi:24 gunship, Like 4 
when viewed from above, The rote 
thermal de-icing system, essential ~4 


(Orbi, Tajik Air and Tatarstan, as well as 


with many military air arms. i 








Wythe Mth tal rotor i on the starboar 
ttn ta but onthe porto of tho Ms 

The lstov V2 engines ofthe MiB , 

tinier othe 1.8 engines nthe Mi 

M17. The TN prow ore rlablo wm 5 

perfomance n hot arch conditions | x ay 


ACTION DATA 


Typical top speeds for this type and size of helicopter tend to be 

around 250 kn/h (155 m.p.h). The Puma had a marginal edge in 
Loading a Mi-8 is this respect, with a better power-to-weight ratio. 

The Mi-8 cockpit is surprisingly large, Israeli pil i P the clamshell doors at the rear 

aptured examples in 1973 found that the machine had which can accommodate wide 

a totally different fee! in flight to Western helicopter 


and could easily outrun many of them. 








mc i 
women TET TTT TT | bone 


M8 can cary large 
numbers of troops, MET "WiC" 


Saractevn SHOPREG 


‘only a smal platoon 
of infantry, and has a $A-330H PUMA 


qeovenonaeny | 





narrow fuselage 
compared to the 
much roomier Mi-8 
machine with side-mounted ractar aera. Bl and Commando. 


Mi-17 ‘HIP-H': The Mi-17 featured new 
engines, geartrox and rotor shaft and was alot to.act as an aibome early waming and contrat 


(Mi ‘HIP-A\: The frst Mi-8 was the single-Mi-8 ‘HIP-C': With two engines and five Mi-8 'HIP-E’: Probably the most heavily 
‘engined prototype that lacked power and main rotor blades, the Mi-8 ‘Hi-C' became armed helicopterin service, the 'Hip-€ 
only had a four-bladed main rotor. the main assault helcapter of the USSR. carved up to six pods of 32 rockets. 


AWACS HIP: The Mi-17 was even converted 








‘More powerful and economical than the M8. 
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Aviation Factrite: HELICOPTERS 


MIL 


Mi-14 ‘Haze’ 


@ Twin-engined shore-based ASW/SAR helicopter @ Exports 











ased on the Mi-8 ‘Hip’, the Mi-14 was 
developed as a land-based 
anti-submarine helicopter in the 
early-1970s. A boat hull and retractable 
landing gear were used to make it suitable 
for amphibious operations, with more 
powerful engines compensating for the 
additional weight. Flight tests started in 
September 1969. Specialised versions 

for minesweeping and search and rescue 
operations have also been produced. 
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A Entering production in 
1978, more than 240 Mi-14 ‘Haze-As’ were 

built. The ‘Haze’ family have been the Soviet 
Bloc's principal shore-based ASW and SAR 


ees a1 a TY 
Mi. Mi-14 ‘Haze’ 

















<4 Export potential 

This Mi-14P was displayed at the Mosaero air 
show in 1995. It has a new nose radome in place of 
the undernose fairing and a searchlight. 


Y Amphibious ‘Haze’ at sea 

The boat hull shape of the Mi-14's lower fuselage is 
supplemented by floating bags, which are useful 
when retrieving personnel in the SAR role or if the 
aircraft is forced to ditch. 

























V Upgraded Mi-14 demonstrator 
To ‘drum up’ business, the Russian aviation 
industry is offering upgrades for existing airframes. 





Y Land based 
As featured on other maritime helicopters like 
the Sikorsky Sea King, the Mi-14 has a shaped 
hull to provide an amphibious capability. 






































A‘Haze’ underside 

This view of an Mi-14's underside shows the large 
weapons bay doors open and the MAD ‘bird’ 
deployed. Other apertures in the rear of the 
fuselage house dipping sonar and include 
parachutes for sonobuoys and flares. 














FACTS AND FIGURES 


> The Mi-14PL ‘Haze-A’ entered service in > The engine and gearbox from the Mi-17, 
1976, the Mi-14BT ‘Haze-B’ followed in itself developed from the Mi-8, was 
1986 and the Mi-14PS ‘Haze-C’ in 1992. installed in the Mi-14. 

> Poland was the only export customer for > The SAR ‘Haze-B' carries ten 20-place 
the search-and-rescue Mi-14PS. liferafts and can tow these when filled. 

> East German Mi-14s were retired after the > Mi-14PLs carry four crew: two pilots, a 
German reunification. flight engineer and a systems operator. 





Mit Mi-14 ‘Haze’ 












PROFILE 


Soviet ASW and 
SAR patroller 














Mi-14PL ‘Haze-A’ 
‘Type: land-based anti-submarine helicopter 


Powerplant: two 1434-KW (1,925-hp,) Klimov 
(sotov) TV3-117MT turboshafts 





Below: The ‘Haze’ usually carries 

a flight crew of three, although the 
anti-submarine variants also have 
a systems operator for the sonar Max spe 












f: 230 km/h (143 m.p.h,) at sea level 








quipped with a search electrical cables or noise equipment and weapons. Climb rate: 468 r/min (1,535 f.p.m, at sea 
adar, dipping sonar generators to detonate magnetic level 
dispensers for sonobuoys _or acoustic mines. A searchlight Enderanoe: 5 hours 55 min 

and flares and a towed magnetic _ on the tailboom enables the sled 

anomaly detector (MAD), the to be launched and recovered Above: Mi-14PL export markets included Range: 1135 ken (704 mt) with maximum fuel 


















































original anti-submarine version of — at night, The BT variant was Bulgaria, Cuba, East Germany, Libya, Weights: empty 8902 kg (19,584 Ib.); loaded 
the ‘Haze’ was the Mi-l4PL. The used by the former East German North Korea, Poland, Syria and Yugoslavia. 19000 kg (28,600 Ib,); maximum take-off 
Mi-14PLM is a later variant with navy, as well as the Soviet naval FEO Kp Ory 

an improved engine and has the air arm, although only about 25 The search-and-rescue Armament: torpedoes and depth charges, as 
search radar moved to the were built, The Luftwaffe did version is known as the Mi-14PS well as sonabuoys/smoke/fiare floats 
bottom rear end of the fuselage. not keep the East German Haze-C’, It has a more powerful Dimensions: 

For minesweeping, the navy’'s six Mi-14BTs after winch and a wider main door ‘main rotor diameter 21.29 m (69 ft. 10 in) 
Mi-14BT ‘Haze-B’ has a mine reunification, Some have been —_and is fitted with searchlights in length 18.37 m (60 ft. 3 in) 
activating sled in place of the converted to water bombers for the nose. The only users of the height 9.63 m (31 ft. 7 in) 
MAD. ‘Towed behind the use in civilian fire-fighting Haze-C’ are Russia and Poland. rotor disc area 362 m* (3,895 sq. ft.) 
helicopter, it carries either operations, 





Mi-14PL ‘Haze-A’ COMBAT DATA 






Hem i ee Iscotarney UA os, MSS for iia ke ovens el This Mi-14PL serves with the Polish navy, which also 

rader: A wakartight weapons’ bey fat dint nyllrrtheay ligeriectian a eclp rel diag operates an Mi-14PX in the SAR training role ‘Ara Wkethe MI-14 were not Intended tobe high-aneed machines, 
on the centreline can carry : : C and a small number of Mi-14PS ‘Haze-C’ range and endurance were more important factors, Al tvwe types 

depth charges and torpedoes. dedicated SAR machines. fre capable of speeds in the 250 knvh (150 mph) band. 






















a peeree® imam) 
This alcratt wear 


Tyan UTicharfe! east Garnan eiariclos wee Sa zrasurn Reo 75 km (7 a 8) 
painted in a dark shade of bive = 

/ ferret ge 
4 oe 5 ENDURANCE 


The land-based Mi-14 has the best endurance of theae representative 
types, ‘Holi’ is a smaller carter-based machine, and the Super 
Frolon has three engines and a higher fuel consumption, 


—wite “ain cai 


st i 
° .~ e 

The MAD ‘bird stowed behind the rear The fuselage sat N 4 S 

fuselage Is used to detect submarines both contain flotation gear for use ifthe ° 
* ° * 


Magnetic anomalies may be caused by helicopter ditches at sea, The tail float > We > 
the presence of a large metallic mass, prevents the tail rotor touching the é é 
like a submarine. water during an on-water landing, 





























To assist during personnel recovery, a 150-kg 
(300-1b.) hoist is fitted above the main cabin door 















(Mi-14PLWAZE-A’—$A3216 SUPER FRELON —Ka-27PL 'WELIX-A' 








'5 hours 55 min ‘hous 4 hours 30 min 
Anti-submarine helicopter designs FERRY RANGE Baa Lean sere eagle 
IM AEROSPATIALE SA 321 SUPER FRELON: Ml KAMAN SH-2 SEASPRITE: Derived from _[ WESTLAND LYNX: The first naval version of _l SIKORSKY SH-3 SEA KING: Sikorsky's deotca area ee) 
The SA 321G ASW variant of this three-engined —_ the UH-2, this ASW variant appeared in 1970 the Lynx did not fly until 1976. Widely exported, —_very successful S-61 design flew in 1959 and by the range figure. 
machine entered Aéronavale service in 1965, and remains in use with the US Navy. itis the Royal Navy's principal ASW machine. has been developed by Westland and Agusta. The values quoted 

spran i= ree | axe tor ferry range 


with a maximum fuel 
Joad and no weapons 
fr other equipment 

+| | onboard. Range 
performance is 
particularly important 
for carrier-based 
alrerat 
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Aviation Factrite: HELICOPTERS 


MIL 


V-12 


@ Twin rotor @ Heavylift helicopter @ Unbroken records 














verything about the V-12 was. 
enormous. The twin-rotor giant 
shattered every record for helicopter 
payload, and made every previous rotary- 
wing machine seem like a toy. But the 
problems of operating such a machine were 
also enormous and, despite the ingenuity of 
the design, it was not really a viable machine 
for commercial use. After a memorable 
appearance at the Paris Air Show, the 

V-12 rarely flew again. 


A Mikhail Mil, son of a mining engineer, was 
perhaps the best helicopter designer ever. 
The V-12 was his greatest creation, but only 
two machines were produced. 
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‘Hook’ power ® == 


gearbox and rotors 
were all taken from 
the Mi-6 ‘Hook’, 
albeit with some 
changes; rotor rpm 
was reduced to 112, 


Y Big wing 
A large wing helped to offload the main rotors in forward 
flight. Its trailing-edge flaps were fixed after early trials. 











The engines, 














A Loading ramp 

Practical touches like the 
rear clamshell doors and 
loading ramp showed that 
the V-12 was not just a 
record breaker. The fuselage 
interior also had four cargo 
winches and a reinforced 
floor structure. 

















Y Paris performance 

The Paris Air Show was the V-12's greatest moment, 
attracting enormous attention, But there was little interest 
in the machine from foreign customers. 





A Room at the top 

The immense cockpit held a pilot, co-pilot, 
electronics operator and engineer, with the 
navigator and radio operator seated above. 





> The enormous D-25 turboshaft engines 
were also used in other very large Mil 
helicopters like the Mi-6 and Mi-10. 


> The one remaining V-12 can be seen at the 
Monino air force museum in Moscow. 





> The V-12 had hydraulic flight controls, but 
it could also be flown manually. 








> Fully loaded, the V-12 was as heavy as 
nine Mi-24 ‘Hind’ gunships, or more 
than twice as heavy as an Mi-6. 


> The main cabin of the V-12 was 28.15 m 
(93 ft.) long and 4.4 m (47 ft) square. 


> Optional ferry tanks could be carried 
inside the V-12 for maximum range. 





Mu V-12 






PROFILE 


Hundred-tonne 
helicopter 











Below: The Soviet obsession with 
having the biggest and fastest of 
everything was manifest in the V-12. 
















roduced by the man than 100 passengers, ‘The V-12 Mil turned his attentions to the more 
who had built the even had a split-level flight successful Mi-26 after the problems 
world’s previous largest. deck, with pilots and flight with the V-12 became apparent. 


helicopter, Mikhail Leontyevich engineer below and navigator 
Mil, the V-12 was a giant, With nd radio operator above. 






























a maximum take-off weight of The first V-12 was damaged 

over 100 tonnes, it was bigger in a crash in 1967, caused by Above: Twin-rotor power was a 

than many transport aircraft resonance and control syste! new concept for the Mil company. 
Developed with the engines, problems. The second appeared Despite overcoming many of the 

transmission and rotors of the at the Paris Air Show, and went technical difficulties, the V-12 

Mi-6, but in double pods on to break many helicopter was plagued by problems with 

outboard of a long reverse-taper payload records, most of which resonance. 





wing, the V-12 had a huge remain to this day, But despite 

fuselage space that contained its stunning performance and decided to develop the Mi-26 
one-tonne cargo hoists and size, the V-12 was not really for heavy cargo work instead ACTION DATA 
seats could be fitted for more economical to use, and Mil leaving the V-12 in a museum. 


PAYLOAD 
=o fee The podded engines had aocess panels on their undersides to alow =a MEM an yO Pec 


easy maintenance. The whole engine assembly was mounted at a 4 tako-off in which it benefited from transition effect (ike all 
‘Number ‘21142" was the second Mil V-12 twin-rotor helicopter, nose down angle, Fuel was carried in the outer wing section, holicopters), The Mi-26 carries almost as much using a single 


In 1969, carrying a payload of 40204 kg (88,448 Ib.) it was rotor and has trouble-free handing 


flown to 2255 m (11,224 ft.) by V. P. Koloshchyenko. + = * 
= ee bal ele Ser 


The pilot flew the V-12 with the aid of an supplemented by auxilary 
autostabilsation system, A ground-mapping . ‘ tallins outboard, 25000188000) 163809138926.) 20000 001) 


radar was fitted under the nose, 
Using four engines from the M6, the V-12 had awesome power. 
The modern Mi-26 has almost the same power from two more 
modern engines, which drive through a less wasteful transmission, 
The CH-53E Is driven by three relatively small engines. 


ties 


2 































The large central tain gave 
the V-12 some much needed 





Light vehicles could be 
loaded through its rear 






vez CH.SE Mi-26 "MALO 
gine and wing were suspended with complex doors, and a side door | 4x 4847 kW = 19388 kW 3 x 3266 KW = 10798 KW 2.x 8380 KW = 16760 kW | 
Fuel was carried In two external tanks as bracing, Vibration of the rotors through this bracing to the allowed access for (4X 6,495 hp. (OX4376 hp. = (2X11.229 hp. 









25,900 hp.) 13,429 hp, 2,488 hp.) 


MAXIMUM TAKE-OFF WEIGHT 
The \V-12 had a maximum tke-of wag of 105 tonnes, or mor than 
Mil’s family of helicopters {oaded Vloan bomber The GH-59 @ aed by te much lrgar 


Mi halcopters, but isan impressive machine. The Mi-26 i almost as 
i Wi-4 ‘HOUND: Still in service in some Third I Mi-6 ‘HOOK’: Another Mil record breaker, (J Mi-8 ‘HIP’: Using the same gearbox and [i Mi-10 ‘HARKE?: Using the same engines as heavy as a fully loaded C-130 Hercules at maximum al-up weight 


well as the outer wing structure. undercarriage caused many of the V-12's problems, passer 











World countries, the Mi-4 can carry a 1300-kg —_the Mi-6 was the largest helicopter in the world rotors as the Mi-4, the Mi-8 has been produced the Mi-6, the Mi-10 was developed as a flying vae 
(2,860-1b.) undersiung load or an internal load of | for many years. It could carry 8 tonnes internally in thousands and is the most widely used crane with an extra long undercarriage for lifting 105000 kg (231,000 tb.) 
1740 kg (3,820 Ib,). Thousands of Mi-4s were or 12 tonnes underslung. It used fixed wings to. helicopter in the world. The Mi-8 could lift bulky cargo. The Mi-10 could lift 15 tonnes 

‘built, including licence production in China. offload the rotors in forward flight. 4 tonnes internally or 4 tonnes externally. internally or 8 tonnes underslung. 
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AviaTiION FacTFiLe: HELICOPTERS 


aie ee PROTONS Teena 
Mit Mi-24 ‘HinD-A’ 
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MIL 


Mi-24 ‘HInD-A 


@ Soviet gunship/assault helicopter @ Exported @ Afghan action 













































ALow-drag attributes 
Cockpit glazing was designed to reduce drag and 
contributed to the Mi-24's excellent performance. 








Well armed 
A variety of weapons (anti-tank 
missiles, rockets and bombs) were 
carried on ‘wings’ attached behind 
the cabin, Each had a 250-kg 
(550-Ib.) capacity. The Mi-24 saw 
its first action in Afghanistan. 



































Alnspired by HueyCobra 
Mikhail Mil studied the American 
Bell 209 HueyCobra before 
proposing the Mi-24. The ‘Hind’ 
differed from the Cobra in having 
a troop carrying capability. 


A ‘Hinds’ in action 
During the Soviet intervention in 
Afghanistan in the 1980s, ‘Hind-As' and 
‘Hind-Ds' were used in the COIN role. 








Museum piece >» 
Most early-model ‘Hinds’ are today 
relegated to the museums. 




















oviet helicopter pioneer Mikhail Mil’s 
last helicopter design, the Mi-24, has 
been one of the most widely used 

military helicopters. The original Mi-24 








FACTS AND FIGURES 


A . > Iraqi Mi-24s were credited with downing > Pre-production Mi-24s were known as 
prototype flew in 1970, and was used with two Iranian Cobra helicopters and even F-4 ‘Hind-B’ in the West as they were not 
other prototypes to establish several speed, A On its entry into Soviet fighter-bombers during the Iran-Iraq War. identified until after production ‘Hind-As’. 
felapteiecanb recorcs. sniteal prpcuction Seivice, the Mr24 was unijue: The West had > An Mi-24 prototype flew for the first time > During the conflict in Afghanistan, Mi-24s 
aircraft were given the NATO reporting name —_no direct equivalent, which was considered in early 1970. were flown by Soviet and Afghan forces. 
‘Hind-A' 3 jisastrous at the time. The response was to 

Hind A siaia were onerered by a three-man develop the dedicated AH-64 Apache, a far > A'Hind-A’ was modified to test systems > As well as carrying weapons, the stub 
crew, including a flight engineer as well asa O™veOh Te Manni A forthe later Find" ittie Provide aoe WIE 


co-pilot/gunner. 
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PROFILE 


Warsaw Pact armed 
assault chopper 


uilt to take troops to the 
thick of battlefield action, 
the Mi-24 gained from 


lessons learned by US forces in 
Vietnam. Big enough to carry 
cight troops, it was powerful 
and fast, and carried enough 
weapons to suppress hostile 
forces en route to the landing 
zone ~ a flying armoured 
personnel carrier 

Mil used the 'TV2-117 engines 
and dynamic system from the 
Mi-8 ‘Hip’ so that design work 
could concentrate on the 





the ‘Hind-A’ was in service 
with the Soviet forces in East 
Ge iny from 1973. 

The TV2-117 engines were 
replaced by TV3-117s in later 
production aircraft, and the 
same powerplant was fitted to 
some earlier machines. ‘Hind-As' 
with the later engine have the 
tail rotor repositioned on the left 
of the tail boom. 

Though the ‘Hind-A’ was not 
exported as widely as some of 
the later gunship versions of the 
Mi-24, small numbers have 








Afghanistan (where the type 
saw its first action, mainly in the 
counter-insurgency role). 
Algeria, Libya and Vietnam. 

The ‘Hind-C’ (Mi-24U) was a 
dedicated training version of the 
Hind-A’ with dual controls but 
stripped of armament, It was 








one of these aircraft (designated 
A-10') that was used in 1975 to 
set eight world marks, including 
1 number of speed records, with 
a female aircrew, From the mic: 
1970s, the redesigned ‘Hind-D’ 
replaced the A model on the 











Straight wings without anhedral identify this Mi-24 as a 
‘Hind-B' from the first production series. 


Mit Mi-24 ‘Hinp-A’ 


Mi-24 ‘Hind-A’ 
Type: gunship/assault helicopter 


Powerplant: two 1434-kW (1,923-hp,) Isotov 
‘TV3-117MT turboshafts 


Maximum speed: 320 km/h (198 m.p.h.) 


Climb rate: 900 m/min (2,950 f.p.m,) at sea 
level 


Range: 750 km (465 mi.) 
Service ceiling: 4500 m (14,800 ft.) 


Weights: empty 8400 kg (18,480 Ib); maximum 
take-off 12500 kg (27,500 Ib.) 


‘Armament; one 12.7-mm machine-gun and four 
AT-2 ‘Swatter’ anti-tank missiles plus bombs or 
two rocket pods 


Dimensions: 
rotor diameter 
length 

height 

rotor disc area 


17.3 m (56 ft, 9 in.) 
17.51 m (57 ft. 5 in.) 
6.5 m (21 ft. 4 in) 


235.00 m* (2,529 sq, ft.) 


weapons installation, As a result, _ served with the forces of production line. 


Mi-24 ‘Hinp-A’ 


Libya was among four Soviet allies to receive 
the ‘Hind-A\, the others being Algeria, 
Afghanistan and Vietnam. It is believed that 
few, if any, ‘Hind-As’ remain in service. 





Ils belleved that from the c 
as both a gunship and ar 
However, Mi-24s hav 

carrying troops, and the dual role 


t the ‘Hind’ was expected to have a dual rol 

ault helicopter (thus replacing the Mi-8 Hip’) 

ver been able to carry a full weapons load while 
abilties of the type are limited, 


Twin 1434-kW Isotov TV-3 turboshafts powered 
most Mi-24s, though early production batches were 
1d with smaller TV: led in the Mi-8, on 
Which the Mi-24 design was base 





Unlike the extensively redesignec 
Hind-D’, the 'Hind-A’ was only 
lightly armoured, 


‘Shrouded in flat plate glazing, the cockpit of the 
‘Hind-A’ had thre The crew consisted of 
ated in the centre front, a flight 
engineer/co-pilot behind him to the rear, and the 
pilot offset to the left rear, next to the co-pilot. In 
the lower nose a 12 

un was fitted in a fle 


mm (.60-cal,) 
»4e Mounting, 


While early production 'Hind-As' 
‘and some later 'Hind-Ds' had 
their tall rotors located on the 
starboard side of the tall fin 
those on late 'Hind-As’ were 
switched to the port side, 





Each stub wing can carry two Falanga anti-tank 
(known to NATO as AT-2 ‘Swatter 
four 32-round rocket pods. Various antennas on 
the aircraft were associated with radio equipment and 
defensive avionics, like IFF (identification friend or foe), 


COMBAT DATA 


As the ‘Hind’ was developed with new engines, a redesigned 
fuselage and more capable weapons, Its top speed fluctuated, 
The first Mi-24Ds were marginally slower than the "Hind-A’, but 
by the time that the Mi-24P 'Hind-F' had appeared in service this 
had been addressed, the type having a small top speed margin 
over the Mi-24D ‘Hind-0) 


sone 
— 


sian cm) ili: 





‘Hinds’ at home and abroad 


Hl Mi-24 ‘HIND-a’: Aigerian ‘Hind-As’ served alongside Mi-4s 
and Mi-Bs, In 1996 the North African state continued to fly 
‘Hinds’, though whether these were ‘Hind-As' is unclear, Few 
export customers ordered the variant. 











Hl Mi-240 ‘HIND-D': The ‘Hind-0' was a major redesign of the 
Mi-24 intended to address the weaknesses of the 'Hind-A\. Early 
production examples of the new aircraft were delivered to 
Warsaw Pact countries, including East Germany. 


Il Wi-24P ‘HIND-F’: Experience in Afghanistan led to the 
replacement of the 12.7-mm nase-mounted machine-gun with a 
twin-barrelled 30-mm cannon on the Mi-24P. The Soviet Union 


and GDR used this variant; the Mi-35P was an export derivative, wil 














(Mi-240 ‘HIND-D° 310 km/h (192 mp. 


Mi-24P ‘HIND-F* 
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AviaTION FACTFILE: HELICOPTERS 




















he Mil Mi-24 ‘Hind’ is the hammer of 
the Russian army. A veteran of 
battles in Afghanistan and Angola, 


and most recently in Chechnya, the Mi-24 is 
a flying armoured personnel carrier, able to 








deliver a squad of soldiers and cover them 
with suppressive fire. Armed with a cannon —_& The ‘Hind’ was regarded with 

and powerful laser-guided anti-armour awe by NATO when it appeared in the 1970s. 
missiles, and now fitted with the latest Now regarded as a simple machine by Western 


standards, it is respected for its speed, strength 


avionics and new engines, the ‘Hind’ is a . 
and massive firepower. 


highly potent attack helicopter. 
164 






































A Twin cannon 
The ‘Hind-F' replaced the nose 

turret machine-gun with a fixed 
twin-barre! 30-mm GSh cannon. 


Battle wagon > 

The ‘Hind’ proved its toughness in 
Afghanistan, where it often 
survived massive small-arms fire. 


4 Gunfighter 
The ‘Hind-D' 
carries the 
classic Mi-24 
armament fit. A 
12.7-mm multi- 
barrel gun turret 
shares the nose 
with an electro- 
optical guidance 
system to 
starboard and a 
missile guidance 
pod to port. 


















A Tank-buster 
Standard armament in early 

‘Hinds’ was UV-32 rocket pods 
and the AT-2 missile. 











4 German ‘Hind’ 
The Luftwaffe has 
disposed of its Mi-24 
fleet, acquired along 
with East Germany, 
‘mainly due to poor 
supplies of spares. 




















A Fast mover 
The ‘Hind’ used its speed to advantage in attacks, 
acting much like a ground-attack jet fighter. 





FACTS AND FIGURES 


> The prototype for the Mi-24 series, fitted 
with a conventional cockpit, made its first 
flight in 1970. 


> An Mi-24 set a helicopter world speed 
record of 368.4 km/h (229 m.p.h.).. 


> Mi-24s fought against South African 
troops during the Angolan war. 





> Mujahideen guerrillas in Afghanistan shot 
down three Mi-24s at Jalalabad air base in 
five minutes using Stinger missiles, 

> The ‘Hind’ is operated by more than two 
dozen countries, 

> Two Mi-24s were flown to Pakistan by 
defecting Afghan air force pilots. 


Mit Mi-24 ‘Hinb’ 




















PROFILE 
Russia’s 







The sb ving alow Bath cocks hve 
lying tan fetby aang ho poeta 


from the rotor, but by bulletproof glass 
sticking out into the canopies. 

rotor downwash they 

irst seen in the West in weapon, heavily armed and Like most Russian weapons the inhibit low-speed and 


1974, the ‘Hind’ was armoured and designed to ‘Hind is a powerful machine, built hovering handling 
designed to carry eight advance at high speed to take battle damage and 

men into front-line positions and Most ‘Hinds’ are gunships, capable of operating in very harsh 

support them with air-to-ground with a stepped tandem canopy conditions. It will serve for many 

fire. The Mi-24 is very large and housing a weapons operator in years yet, as the planned Mi-40 

fast, but it is not as agile as front and a pilot higher to the replacement has been cancelled. 











Western battlefield helicopters. rear, Either can aim the gun 

However, aircraft like the with a magnifying sight in a 

American AH-64 Apache are bulge under the nose, which barrelled GSh-23L 30-mm 

designed to engage tanks from also contains a laser tracker for cannon. This, together with its 

hidden hovering positions, missiles, rockets and missiles, makes the 

which calls for low-speed After combat experience in ‘Hind’ very much a close: ‘ The tive-bladed main 
manoeuvrability. The ‘Hind’, by Afghanistan, Mil introduced an support weapon, with , rotor may be replaced 





: ; by that of the more 
contrast, is a purely offensive improved ‘Hind’ with a twin- enormous firepower zy 
F Y F F modern Mi-28 ‘Havoc’, 








































if the ‘Hind’ upgrade 
programme goes COMBAT DATA 
Leen MI-2GH SHiND-E? tes eens 
This Mi-24 ‘Hind-E’ serves with the Polish air All Mil helicopters have a Many ‘Hinds’ have an The original ‘Hind-A’ had e 
foew'setr squndron et nowrocin, ame withered rob Dialer ec) — | 
the ‘Shturm’ AT-6 laser-guided anti-tank missile, The rotor head was built to counter shoulder: starboard side of the tall 
to withstand heavy launched heat-seeking boom, but it was switched AHF co 
The Isotov turboshafts are powerful Stinger and SA-14. production had started. 
engines, but they are getting old, They nc aia7 2 6h 


Mi-28 if Russia can find the money to . ‘Spocially-prepared ‘Hinds’ established a number of helicopter 
upgrade its ‘Hinds’ = j ‘speed records in the 1970s, and the production variant remains 

‘one of the fastest helicopters current in service. An 
‘experimental version of Britain's Lynx has since taken the 
absolute helicoptor speed record. 


The tall rotor remains one 
of the weak points of the 
Hind’. The yellow warning 








Flere dlapeneers ere often fied to trip has the Russian word 
Large exhaust suppressors are ‘Hinds usually onthe taboo. Lack piscine th 
fied to some ‘Hinds’ to reduce __of these units caused heavy lasses to : ‘The Mi-24 isa big and heavy machine, and with a ful combat 


as ground crews often fail | joad its range is noticeably shorter than those ofits rivals, 

to spot it when it is rotating. | although it can double its range by carrying drop-tanks in place 
‘of weaponry. Since the ‘Hind is primarily a battlefield weapon, its 

lack of range is no real handicap, 


infra-red signature. Stinger missiles in the Afghan wer 








Mi-240‘HIND-0" ANF COBRA LY AHI 7 
4x AT-2 ‘Swatter' or 8 x TOW missiles 8x TOW missiles 
‘AT ‘Spiral’ missiles 


‘Although the ‘Hind’ carries fewer anti-tank weapons than its 
rivals, it should be remembered that it was not designed as an 
anti-tank platform. Its stub wings can be used to carry a much 
heavier weight of other weapons, including bombs, rockets, guns 
and even chemical weapons. 
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Awiation Factrie: HELICOPTERS 


MIL 


Mi-26 ‘HALO’ 


@ Largest production helicopter @ United Nations relief flights 














ith the intention of surpassing the 
load-carrying capabilities of its 
mighty Mi-6 ‘Hook’, Mil set about 
designing its Mi-26 ‘Halo’ in the early 1970s. It 
was clear that the twin-rotor layout of the 
earlier V-12 had led to a developmental dead 
end, so Mil set out to produce a thoroughly 
conventional helicopter on a hugh scale, with a 
payload up to one and a half times greater than 
that of any previous rotary-winged type. 








A Once again, Mil has 
entered the record books with the 

superb Mi-26 ‘Halo’. It is currently both the 
largest and the most powerful helicopter of 
its type in service anywhere. 
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Mi. Mi-26 ‘HALO’ 


<4 Subcontinent service 
India has been the only 
export user and currently 
operates 10 examples, all 
with No. 26 Squadron. 


‘Y Commercial Mil 

Mil has actively sought 
civilian customers; an Mi- 
26T variant is tailor-made 





for commercial use. 











‘Y Enormous capacity 

The presence of these troops and a 
single jeep lend scale to the size of 
the Mi-26. The fuselage is as large 
as that of aC-130 Hercules and | 
can accomodate up to 80 fully- | 
equipped soldiers. 








Y Special requirement 

A primary requirement prompting the 
design and development of this huge 
helicopter was for a machine able to 
carry substantial loads in vast, sparsely- 
populated areas, such as Siberia. The 
Mi-26 performs such tasks with ease. 


+ — 









































4 Continuing production 

Although many Russian projects have fallen by the 
wayside due to a lack of funding, development of the 
‘Halo’ continues, with new variants still emerging. 








FACTS AND FIGURES 


> Flown for the first time in a hover on > Variants include the Mi-26TZ tanker, which 
14 December 1977, the Mi-26 was initially can carry 14040 litres (3,709 gallons) of fuel 
designated the V-26. dispensed on the ground using 10 hoses. 


> Machined from titanium, the main-rotor > In the firefighting role, the Mi-26 can drop 
hub is the largest in the world. 7500 litres (2,000 gallons) of fire retardant. 


> A special variant, designated Mi-26MS, is a 
fully-equipped airborne hospital. 


> External steps and handholds allow 
access to the tailboom and rotor. 





PROFILE 


Heavyweight 


‘Halo’ 


‘sing the world’s only 
operational eight-bladed 
rotor system, and having a 


cabin cross-section similar to that 
of the I-76T ‘Candid’ four-turbofan 
airlifter, the Mi-26 is truly a 
machine of superlatives. 

With its eight rotor blades, the 
Mi-26 is able to handle its two 
7,460-kW (10,003-hp.) turbines, 
with a rotor of smaller diameter 
than that of the Mi-6, Pow 
sferred to the rotor shaft by a 
gearbox of unique design, It is 
smaller than that of the ‘Hook’, 
but weighs 3,500 kg (7,720 Ib.). 
















Its strength allows it to control 
the huge 90,000-kg (20,000-Ib.) 
maximum torque of the engines. 
A hook beneath the fuselage is 
stressed for slung loads of up to 
30,000 kg (66,000 Ib.). The 
principal motivation for the Mi-26 
programme was support for 
exploration work in the remotest 
areas of Siberia, and a hook of 
such capacity is vital if heavy 
items of equipment are to be 
positioned in otherwise 
inaccessible areas, Such locations 
also require the highest levels of 
reliability, and ‘Halos’ often 





At fist glance, it would appear that 





Mit Mi-26 ‘Hao’ 


CCCP-06197, 


Above: When the ‘Halo’ made its debut 
at Paris in 1981, the French had an apt 
nickname for it: ‘Le monstre’. 





operate under harsh conditions 
for up to a week without proper 
engineering support. As well as 
its many civilian roles, the 
Mi-26 is also employed by the 
Indian, Russian and possibly 
Ukrainian military 


Above: Mi-26s have been actively used on United 
Nations humanitarian relief operations in recent years. 


ACTION DATA 


Unlike the main unit, the tail rotor unit was a 








Mi-26 ‘HaLo’ 


This machine was one of the Soviet Frontal Aviation 
Mi-26s used during the clean-up of the Chernobyl 
nuclear power station in 1986. Later discovered to be 
radioactive, it was soon withdrawn from service. 


'No other helicopter can match the sheer power of the Mil Mi-2 
twin turboshafts, which enable it to lift incredible loads. The 
‘nearest competitor is the 1960s’ vintage Sikorsky Ch-53E Super 
Stallion, which is powored by three engines, 


Essentially a 
Chinese-bullt Super 
Fréion, the Z-8 has a 
surprisingly good 
range considering 
that itis an older 
design and is much 
‘smaller and less 
powertul than the 
‘other two giant 
machines. 


the rotor design is very old fas 
and similar to that of its preciecessor, 
the 1950s" vintage Mi-6 ‘Hook’ 
However, the head is extremely light 
and compact, and is the first in the 
world to carry eight rotor blades, 


completely new design and features five 
The fin to which itis fitted incorporates a 
ad 

stability at 






nposite 





blades 
low-speed aerofoll section, which reduce: 
bearing on the tail rotor, enabling better 
cruising speed, 











‘At rest, the ‘Halo’ Sdopts a distinctive tall 
heavy stance, similar to that of other Mil 
designed helicopters. To protect the 
underside from damage when t 
helicopter is operating in 'hot-and-high" 
conditions, a heavy-duty tail skid is fitted. 


Rear access to the cavernous fuselage 
is provided by three clamshell door 
two hinge outwards, and the third 
incorporates a ramp, which can be 
lowered vertically. 











‘Ta00 
(870 mi.) 


‘At present, the ‘Halo’ is able to carry the heaviest payload, though 
the giant Mi-12 holds the alltime record. The CH-53E is the 
‘West's largest heavy-lit helicopter. 





Mil’s milestone helicopters 


Mi Mit: This 
little machine has the: 
distinction of being 
the first series 
production Soviet, 
helicopter of 











imi mi-r2 
"HOMER’: 

‘Only two examples of 
this, the largest 
helicopter ever, were 
constructed. The Mi- 
42 (or V-12) was 
powered by four 
‘engines; however, 
technical difficulties 
halted development. 


vit mis Hip: 
Numerically the most 
important European 
helicopter ever built, 
‘some 8000 examples 
have entered service 
cover the years, with a 
number of operators. 
around the world. 
Many remain in use. 





conventional 
configuration. Now a 
museum piece, it 
‘was a milestone in 
Russian design. 
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AVIATION FacTFiLe: HELICOPTERS 


MIL 
Mi-26 ‘HALO’ 


@ Heavylift helicopter @ Largest rotor craft in the world 














he Mil Mi-26 brings size and brute 
force to the bold adventure of taming 
the wildest terrain on our planet. To 
permit humans to tap the wealthy resources 
of inhospitable Siberia, Mil engineers 
produced the largest helicopter being used 
anywhere. They made it a flying 
powerhouse, able to get in and out of tight It is the world’s biggest 

places in fearsome winter climates while helicopter, the size of the Lockheed Hercules. 


Gunvinig oucaoes ot record:breaaid size Flown by the Russian air force, it has been used 
: to open up the trackless wastes of Siberia. 
and weight. 
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ee COL eae 
Mit Mi-26 ‘HALO’ 


Y Damage control 

In the first panicked response 

to the disaster at Chernobyl, Mi-26s were 
used to dump tons of sand to smother 

the fires in the out-of-control nuclear reactor. 


































A Western visitor 
The first sight of the giant Mi-26 was at Western 
air shows, but Russian operators are now pushing 
hard to market its unmatched heavylift capacity 
as a commercial proposition. 


Wide body 
With a fuselage the size of 
a C-130 Hercules, the Mi-26 
is capable of carrying 
internally large loads which 
most, if not all, other 
helicopters would have to 
hoist as a slung load from 
external cargo hooks. 





| > Multi-role 
With such a huge cargo \ 
hold, the ‘Halo’ can carry 
a wide variety of loads. 
Its maximum payload is 
20 tons, and it can carry 
light armoured vehicles, 
oilfield equipment or 
more than 100 

| passengers. 


4 Crewing the 
giant 
Unlike Western 
helicopters, 
which have 
highly automated 
cockpits, the 
Mi-26 has a full 
four-man flight 
crew of two 
pilots, navigator 
and engineer. 











FACTS AND FIGURES 


> The fuselage of the ‘Halo’ is twice the size > To ease freight handling, there are two 
of a Douglas DG-3 transport. 2500-kg (5,511-Ib.) winches in the cargo hold. 


> The circle created by the Mi-26's rotor has 
four times the area of the VS-300, 
an early helicopter. 


> India was the only overseas customer for 
the ‘Halo’, purchasing 10 aircraft. 


> The Mi-26 is larger inside than a C-130 
Hercules, and is the biggest helicopter 
ever put into production. 


> ‘Halo’ carries 30 times the payload of a light 
helicopter like the Bell JetRanger. 















The world’s biggest 


rotor craft 


{ represents one of the 

rotary-wing aviation, The 
Mil Mi-26 ‘Halo’, first flown in 
1977, boasts unbelievable 
strength and lifting power 

The Mil engineering team, 
experts at big helicopter de: 
took Russia by storm whe 
Mil Mi-26 began airline and 
military duties, Then the ‘Halo 
went to work, exploiting 
forestry, minerals and hydro: 





gn, 


their 








electric power in the frozen 
expanse of Siberia, The Mi-26 is 
so huge that it surprised no one 
when it picked up and moved a 
four-bedroom house 

The Mi-26 is big, but it is 
also a beauty, Two incredibly 


powerful engines drive its 
eight-bladed main rotor. Pilots 
love this friendly giant: it has a 
spacious flight deck at floor 
level with large windows bulged 
to permit a look at underslung 
loads, and TV cameras augment 


chores with the Mi-26, One 
amazing feat of the ‘Halo’ was 
to fly over the burni 
Chernobyl reactor, dropping 
chemicals and concrete to try 
and staunch the radioactive 
flow 





Above: The Mil 
design bureau has 
long specialised in 
heavylift helicopters. 
One of the first to be 


the pilots’ all-round view, With 
the benefit of this amazing 
visibility, the crew have little 
difficulty in carrying out major 





This heavylift helicopter is in service 
with the Russian air force, Aeroflot, 
the Ukraine, and the Indian air force. 


Two 8380-KW (11,203-hp.) Lotarev turboshatt engines power 


the Mi-26, Tr 


three engines of the American § 


The ‘Halo’ is equipped 
with all the necessary 
systems to fly by day 
‘or by night, including 

4 computerised 
flight/navigation 
system, automatic 
flight control and a 
weather radar in the 
hinged n 








Mil’s monsters 


deliver over 50 per cent more power than the 
Sikorsky CH-53E Super 


stallion, 


seen in the West was 
the Mi-10 ‘Harke’ 
flying crane. 





Although the main rotor of the 
‘Halo’ is smaller than that of the 
preceding ‘Hook’, its advanced 


design generates more lift. 
The Mil Mi-26 has been designed 


with the same internal cross 
section as the llyushin 

1-76 logistic freighter, At 3.2 
metres re (34 8q, ft), it car 
hold containers or medium-sized MI-26 to carry 
vehicles without any difficulty, 


The eight-bladed rotor is of very advanced design and 
of lightweight but strong construction, It enables the 
the load of its predecessors, 





Mit Mi-26 ‘HaLo’ 





8.14 m 26 ft. Bin) 
804.25 m’ (8,657 sq. ft) 


Currently utilising 
aluminiurn-ithium 
alloy in its rotors, the 
Halo’ will be fitted 
with composite 
blades in the future, 





COMBAT DATA 


The ‘Halo’ can be quickly 
configured for pass 
transport, freight, disaster 
> air ambulance dutles, Acces 
to the cabin is through a large 
pair of clamshell doors at the 
rear, with a lower door acting as 
a vehicle ramp. 














(CH-S3E SUPER STALLION 
‘Maximum payload 16 tons 
‘equipped troops 








The ‘Halo’ has immense load-carrying abilty thanks to its largo 
reer size and very powertul engines. 


HI MIL Mi-6 ‘HOOK’: First flown in 1957, the massive Mi-6 
was for two decades the world's largest operatiorial helicopter. 
Using stub wings to provide extra lift in forward flight, it could 
carry 65 passengers or up to 12 tons of cargo internally. 


Hl MIL Mi-10 ‘HARKE:: Although the cabin of the Mi-6 was 

big, it still could not handle outsize loads. The Mi-10, which first 
flew in 1960, was a flying crane variant capable of hoisting loads 
the size of a bus and up to 14 tons in weight. 





Hl Mi v-12 ‘HOMER: This experimental aircraft is the largest 
rotary-winged machine ever flown, Powered by two sets of Mi-10 
engines and rotors, it carried a load of 40 tons to 2000 m (6,500 
ft), but control problems meant that it never entered production. 
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Aviation Factrite: HELICOPTERS 


MIL 


Mi-17 ‘Hip’ 


@ Civilian and military use @ Many variants @ Flown worldwide 





ussia’s powerful and versatile 
R: Mi-17, which was based on the 

phenomenally successful Mi-8, is 
a truly great design. The ‘Hip-H’ has much 4 
greater power than the earlier machine, f 
producing huge improvements in both 
hovering performance and single-engine 
flight. The increased capabilities of 
the Mi-17 make it even more versatile 
than the Mi-8 and new versions continue 
to be produced. 





A Few aircraft 

are as versatile or as rugged as the 

Mi-17. New and improved variants are being 
continuously developed for all types of 
civilian, military and humanitarian missions. 
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Mi. Mi-17 ‘Hip’ 


SAR ‘Hip-H’ > 

Many ‘Hip-H's are used in the 
search-and-rescue role, with 

a powerful winch fitted above the 
cabin door on the left-hand side of 
the fuselage. This Czech aircraft 
does not carry the optional 
emergency floatation equipment. 





































<4Long-distance operations 

Used to fly to disaster areas where local medical 
facilities have been destroyed, the Mi-17-1BA is 
fully equipped with a modern operating theatre. 


¥ Indian service 

A number of ‘Hip-Hs' are used by the Indian 
air force as utility helicopters, and in service 
are designated Mi-17s. 











‘Y Cabin heating 
External fuel tanks are carried on either side of 

the fuselage. The tank on the right, visible on this 
Czech machine, is longer since the forward section 
is occupied by a cabin heater. 





























A range of anti-tank and air-to-air missiles may be carried on the 
strongly braced pylons of the Kazan-developed Mi-17-MD. 





FACTS AND FIGURES 


» Revealed to the world at the 1981 Paris »> Individual factories continue to develop 
air show, the Mi-17 is known by the new Mi-17 variants, like the Mi-171 
Russian military as the Mi-8M. produced by the Ulan Ude factory. 


> Anew rotor hub of titanium alloy was > The Mi-17-1BA variant serves as a flying 
developed for the Mi-17. operating theatre. 


> Export customers and Russian civilian > Some Mi-17s may carry a nose-mounted 
operators use the Mi-17 designation. 20-mm cannon. 





Mit Mi-17 ‘Hip’ 









PROFILE 


Russia’s trusty 
workhorse 


laking one of the most were delivered to Aeroflot 
successful helicopters ever Passengers benefit from the 
















Mi-17TB ‘Hip-H’ 
Left: Kazan Helicopters 
build the standard Mi- ‘Type: twin-turboshaft multi-purpose helicopter 


17M, This one contains a Powerplant: two 1434-kW (1,923-hp.) Klimov 
weather radar in the nose. __TV3-117MT turboshafts 


Maximum speed: 250 krrvh (155 m.p.h.) 
Rant 



















495 km (307 mi.) with maximum fuel 


















built and improving it airline-style seats of the ‘Hip-H Hover ceiling: 1760 m (5,770 ft) out of ground 

produced the exceptional compared to the folding, inwards effect 

Mil Mi-17/Mi-8M series of civilian facing seats of the earlier Mi-8, Right: Many ex-WarPac nations, Weights: empty equipped 7100 kg (15,620 Ib); 

and military helicopters In Russian military service including the Slovak air force, have maximum take-off weight 13000 kg (28,600 tb.) 
By replacing the 1044-kW the Mi-8M flies as a utility and inherited Russian military hardware. 








‘Armament: up to six rocket pods, four AT-3 































(1,400-hp.) powerplant of the armed assault helicopter and | “Sagger’ missiles and a 12.7-mm (50 cal} 
with two 1434-kW (1,923-hp.) in a wide variety of special in a communications jamming, machine-gun 
Isotov TV3-117MT engines, mission configurations. The and possibly electronic ieee 
designers gave the Mi-17 an Hungarian air force uses the intelligence, role, A number of TRAIN TOAD rice 21.29 m (68 ft. 10 in) 
improved cruising speed and Mi-17P with large aerial arrays unusual modifications have also length 25.35 m (83 ft, 2 in.) 
hovering ceiling and an increased fixed to the rear-fuselage sides been noted on Czech aircraft Mi-17M ‘Hip-H height 4.76 m (15 ft. 7 in.) 
maximum take-off weight. The  CaBT GSAS UULdan etary eGroR See AEA main rotor disc area 356,00 m* (3,831 sq. ft.) 
engines also dramatically reduced ‘An all-new titanium rotor hub was designed for the Mi-17. The Mi-8 prototype had between the Czech Republic and Slovakia when 
fuel consumption a four-bladed main rotor, as used on the Mi-4 ‘Hound’, but all production aircraft, these countries became independent nations, Most 

After the Mi-17’s first flight in including Mi-17s, have been fitted with a five-bladed rotor. This larger rotor system Czech Mi-17s are painted in this green/grey scheme. 





1976, the first production aircraft is a scaled-down version of that used on the Mi-6 ‘Hook’ 















In the event of a single engine fallure, the remaining engine automatically One of the main rec 





gnition 





increases its power output from 1434 KW to 1637 KW (1,923 hp. to 2,195 hp.). points distinguishing the 
Various weapons and equipment z This allows safe fight to continue, Fiters are installed ahead of the engines to. Mi-17 from tha M8 is the 
fits are seen on Mi-17s, This ¥ prevent the ingestion of debris, although they are rarely seen on Mi-8s, repositioned tall rotor. This 








one combines a high-capacity has been moved from the right 
rescue winch with a fuselage: side of the tallboom to the left 
mounted weapons pylons, 







All Mi-17s naturally adopt 
a tall-down attitude on the 
ground, This fixed tail 
bumper prevents damage 
to the tal rotor in the 
event of a heavy landing, 





During very slow speed 
flight, especially sideways or 
backwards, normal means 
of measuring airspeed and 
altitude become unreliable, 
‘st the rear of the To solve this problem a 
fuselage. Hook-on Doppler radar, which 


drive straight into the (s contained within this box. 
MAXIMUM SPEED 


cabin. 
Some experts have criticised the 'Hip' for its lack of speed and 
limited range, but these do not take into account the tactical nature 
of most of the aircraft's operations. The Mi-17 has a simi 
performance to the Kawasaki KV-107IIA, which has also undergone 
‘a continuous series of upgrades. 


iTV *HIP-H 
« 


Troops, cargo and even 
small vehicles are easily 
loaded via the two 
‘clamshell doors 











Mi-17 development 


Hl Mi-17M: This Ulan Ude-built ‘Hip-H’ is basically a standard [J] Mi-172-2: The Siovak air force operates two of these Il DAEWOO HEAVY INDUSTRIES MK-30: Using the upgraded 
Mi-17M. It appears to have been fitted with a radar and some AWACS-configured Mi-17s. They are thought to have a Mi-17M/17Z from the Kazan plant as a basis, Daewoo planned to 
type of targeting system under the nose. ‘secondary Comint and jamming ability. ‘build the advanced MK-30, Little has been heard of the project. 
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‘AVIATION FactrILe: HELICOPTERS 
MIL 


Mi-28 ‘Havoc’ 


@ Anti-tank helicopter @ All-weather night attack version 














lown for the first time in November 
1982, the Mi-28 marked a change in 
the Soviet approach to battlefield 
helicopters. The earlier Mi-24 ‘Hind’ was 
designed to be used like a dive-bomber 
rather than for attacking from concealed 
positions as Western helicopter gunships 
did. But the ‘Havoc’ is designed to be much 
better than the Mi-24 in low-speed 
and hovering flight, and gives its crews the 
option of either type of attack. 





A Mil continues to develop 
the Mi-28 for the home market and actively 
promotes the aircraft abroad. It is likely 
that large-scale Russian procurement will 
concentrate on the night-attack Mi-28N. 
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PHOTO FILE 
Mi. Mi-28 ‘Havoc’ 

















Y Anti-tank missions 

For destroying enemy armour the 
Mi-28 can carry up to 16 Shturm 
(AT-6 ‘Spiral’) anti-tank missiles 
and forty 80-mm rockets. 














A Turret-mounted gun 

The Mi-28's 30-mm NPPU-28 cannon has air-to-air capability 
and can fire up to 900 rounds per minute. Its ammunition is 
compatible with Russian armoured vehicle weapons. 




















A ‘Havoc’ for the 21st century 

If funding permits, the Russian army 
would purchase the Mi-28N and the rival 
Ka-50/-52 combat helicopter. 














A Production version 

Mil upgraded the equipment fit of the Mi-28 to produce the 
much more capable Mi-28N. This has improved avionics and 
weaponry and an all-weather capability 





Combat rescue > 

The ‘Havoc’ has a compartment in the rear fuselage for the 
rescue of combat personnel or for special forces insertion. 
For self-protection, composite armour and a combined 
chaff/flare and electronic warfare suite are fitted. 








FACTS AND FIGURES 


> The Mi-28 ‘Havoc-A' prototype first > Mil plans to develop the Mi-28N into the 
flew on 10 November 1982 and appeared 8- to 10-seat Mi-40 infantry helicopter, 
at the Paris air show in 1989. which will replace the Mi-24 ‘Hind’. 


> In emergencies an inflatable crew chute is | >» The Mi-28N can carry the Igla (SA-16 
deployed beneath the door sills. ‘Gimlet’) AAM and new-generation ASMs. 


> The fuel tanks of the ‘Havoc’ are > The Mi-28N rotorhead contains a 360° 
self-sealing and fire retardant. millimetre-wave radar system. 






















Eastern tan 
destroyer 


il's ‘Havoe’ can carry an 
impressive weight of 
armament. The nose 


gun, with 300 rounds of 
ammunition, can be tained 
through 100° horizontally and 
from 13° upwards to 40° 
downwards. It fires at 300 rounds 
per minute against ground targets 
at three times that rate against 
other aircraft, The Mi-28's stub 
wings have four pylons for anti 
tank missiles, rockets, bombs, or 
air-to-air missiles. 

Survivability was a key factor 
from the outset. ‘The tandem 
a 





seats and landing gear are 
































featured the late-model nose and gun instal 


that only a few more ‘Havoc-A's would 


The 30-mm NPPU-22 cannon traverses on bot 
horizontal and vertical axes, A new specialised 
annon is under development for the Mi-28N. 


Mi-28 ‘Havoc-A’ 


Yellow-022 was the second prototype Mi-28 and 


the construction of a fifth prototype, it was decided 


k 


designed to protect the crew in 
1 crash landing at descent rates 
of up to 15 m (50 ft.) per second. 
In an emergency a survival 
system blasts the doors and 
wings away from the aircraft if 
the crew need to parachute. 

Unlike its rival, the Kamov 
Ka-50 ‘Hokum’, the Mi-28 has a 
conventional attack helicopter 
layout, with gunner/navigator 
seated in the nose and the pilot 
directly behind. 

A night combat version of 
the ‘Havoc’ is designated the 
Mi-28N, It features infra-red and 
low-light television sensors in 


As we 
tanks, the 


the glass tran 


lation. After held in multiple sett 


be built. 


Mi-28 prototypes 
th with B-8 20 
(AP6 ‘Spiral’) miss 


newer Vikhr (AT-12) ASMs and igla (SA-16) AAMs, 








The Mi-28 gives Russian forces air-to-air, 


‘Havoc’ over the battlefield 


having heavily armoured engines 
lavoc has crew compartments which 
are protected by titanium and c 


have be 
und BO-mm rocket po‘ 








Above: The Klimov TV3-117, 
turboshafts power a five-bladed 
composite main rotor and a 
scissor-type tail rotor. This system, 
and a fenestron tail rotor, were 
both first tested on an Mi-24 ‘Hind’ 
development aircraft. 


Above: For longer range missions the Mi-28 can carry up to 
four external fuel tanks. Designed to be capable of autonomous 
battlefield operations, it also has an internal weapons hoist. 


the nose, and has a laser 


rangefinder/designator, a missile 














guidance radar and a more 
Sslaen wasiae oh Ornate Power for the ‘Havoc’ is provided Later Mi-28 
by two 1640-kW 2200 hp) Kimov prototypes had a 
turboshatts with downward scissor-type, four 
dellected and shrouded exhaust bladed tal rotor 
and fuel nozzles, The air intakes have dust rather than this 


amic armour and 
‘are also armoured. Fuel i 
aling tanks 


Tho Mi-28 carries int 
and laser-waring 1 
pods carry chaff and 
introduce a milimetre 


1 seen in the West only 
and Shturm 
28 will probably carry 


s. The Mi helicopter will 


and foreign object deflectors fitted 


ra-red suppre 
flare dispenser 
‘wave radar, a F 


Mil's proposal for the Mi-40 utlity 
m 


use the tailbc 
terns of the Mi-2 


as standard, Bulge 


LIR ball 
level TV and a muit!-window chin fairing, 






conventional type, 


and radar-warning 
ingtip 

BN will 

welight 


The Mi 


Mi-28 unde comprises 
singl-wheeled 720-mm x 320-mm 
(28 x 12 in.) main units and a 
Castoring talWwheel, All are mounted 
on shock-absorbing assemblies. 





AIR DEFENCE: Using its 
undernose gun or lightweight 
air-to-air missiles, the ‘Havoc’ 
Jprotectirescue aircraft 
¥y gunships. 


BF (0° air combat superioiy 








Mit Mi-28 ‘Havoc’ 



















Mi-28 ‘Havoc-A’ 
Type: helicopter gunship: 


Powerplant: two 1640-kW (2,200-hp.) Klimov 
‘TV3-117BMA turboshafts 


Maximum speed: 300 krrvh (186 m.p.h.) 


Range: 470 km (290 mi.); ferry 1100 km. 
(680 mi.) 


Hover ceiling: 3600 m (11,800 ft.) out of 
ground effect 


Weights: empty 8095 kg (17,809 Ib.); maximum. 
take-off 10400 kg (40,689 Ib.) 










Armament: one 30-mm cannon plus up to 16 
9M114 (AT-6 ‘Spiral’) anti-tank missiles, 40 
80-mm or 130-mm rockets, bombs and two 
R-73 (AA-11 ‘Archer’ air-to-air missiles 


Dimensions: rotor diameter 17.2 m (56 ft. 5 in.) 
length 16.85 m (55 ft. 3 in.) 
height 3,82 m (12 ft. 3 in.) 
rotor disc area 292.35 m'(2,316 sq. ft.) 


COMBAT DATA 


Surprisingly, the M-24 ‘Hind’ has the same engine powor 
as its intended successor, the Mi-28, The Ka-50, the Mi-28's rival, 
has slightly greater engine power, which reflects its design brief 


_—— 
Vv 


Mize M24 50 WEREWOLF 
“mavoc: a mmo." “noKUM 
‘3200 KW (4,400 hp.) 3280 KW (4,400 hp.) 8320 KW (4,450 hp.) 


MAXIMUM SPEED 


The MI-28 is not as fast as the larger Mi-24 or the Ka-60, but its 
maximum speed is adequate for the battlefield combat arena 
‘The Mi-24 Is optimised for high-speed assault and the Mi-28 for 
‘ground-attack and tank-busting duties, 


| 
24-000" — 104m (182 mp.) Yoclag 


‘Ka-50 WEREWOLF ‘HOKUM’ Sea ae 


COMBAT RADI (Mi-28 “HAVOC: 


These throe aN 
helicopters are 
Intended to 
operate close to 
the front line and 
a large combat 
radius Is therefore 
‘ot important. 
However, it may 
take time to 
acquire a target 














Mi-26 “HM 
160 km (100 mi) 


‘and a reasonable 
endurance is 
critical for 
maximum combat 
persistence and 
tfectiveness 
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AVIATION FACTFILE: HELICOPTERS 





MIL 


Mi-34 ‘Hermit’ 


@ Military trainer @ Aerobatic @ Liaison aircraft 


Mit Mi-34 ‘HERMIT’ 




















Y Slim design 

Despite the compact layout of 
the Mi-34, the helicopter can 
accommodate two pilots and two 
\ | passengers in the rear fuselage. 


























A Mixed materials 

Although the Mi-34 relies heavily on conventional mt yt 
structures, the main rotor head and rear rotor 

blades are made of composite materials in an Z 

effort to save weight. 4 i 











4 Overseas exhibition 

Mil has displayed the ‘Hermit’ at 
numerous airshows throughout 
the West as part of a sales drive. 


— ft 





















h 











A Pilot trainer 

A military training variant has undergone flight 
testing with the Soviet armed forces as a possible 
replacement for the Mi-1/Mi-2. 


4 Flight performance 

One of the latest helicopters developed in Russia, the 
‘Hermit’ is sparsely equipped compared to its 
Western counterparts. 























FACTS AND FIGURES 


> The Mi-34 ‘Hermit’ was designed as a > Mil first flew the Mi-34 ‘Hermit’ 


irst flown in 1986, the Mi-34 was designed 
F: a replacement for the Mi-1 and Mi-2 

helicopter trainers. It was also offered for 
the observation, liaison and border patrol roles. 











The Mi-34 can carry a maximum payload of 
165 kilogrammes (360 Ib.) of fuel over a 
distance of 160 kilometres (100 miles) and it 
fuel consumption is a modest 45 litres (12 
gallons) per hour. A twin-engine version, flown 
for the first time iin 1993, has two VAZ-430 
twin-chamber rotary engines. 
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replacement for the Mi-1/Mi-2 civil light in 1986, using unboosted mechanical 
helicopter and military trainer. flight controls. 


> ‘Hermit’ is the first Soviet helicopter capable of > A twin-engine version is built by the VAZ motor 
executing a loop. car works at Togliatigrad. 


» Composite materials are used for the main > The Mi-34VAZ features a totally new rotor 
rotor and tail blades. head made from carbon fibre. 


A pilot prepares to demonstrate the 
new Mi-34 ‘Hermit’ for an airshow 
audience. His display will include such 
flight manoeuvres as barrel rolls and loops. 


PROFIL 


Russia’s new 
ightweight 


sing the same nine As well as having a similar 
cylinder piston engine as powerplant to other Soviet 
the Yak-52 trainer and Ka- primary training aircraft — an 












26 helicopter, the Mi-34 has important economical 
composite main and tail rotors consideration — the Mi-34’s 
attached to a straightforward reciprocating engine 
light-alloy fuselage and non- accelerates rapidly and is 








retractable skids, not distrubed by ingesting 

The ‘Hermit’ showed its gases during acrobatic 
competition-flying, potential by manoeuvres 
becoming the first Soviet Although designed primarily 


helicopter to perform loops and for use as an aerobatic and 
rolls, It can withstand loads of training aricraft, the ‘Hermit 
up to 2.5g for short periods at offers scope for other duties, 
speeds of 50 to 150 km/h (30 to with space behind the dual 


at up to 130 km/h (81 m.p.h.) bench seat for two passe 





Bers. 


93 m.p.h.), and can fly backwards control flight deck for cargo or a 









Left: After years of building military 
helicopters, the Mil design team is 
shifting its focus to the civilian 
helicopter market with the Mi-34 




















The twin engine Mi-34VAZ is 
built by the VAZ automobile 
factory. It has a new rotor head 
for enhanced control response, 
along with improved range, 
endurance and performance. 


Above: The Mi-34 haas stunned airshow audiences with 
its flight demonstrations. An example is seen here about 


Later versions of the ‘hermit to enter a loop. 
have two engines and offer 


increased range and speed. 











xceptional visibility is provided by tr 
bubble canopy, This approach has t 
‘Aérospatiale's Gai 
soly resembles 





the Mi-34 ch 








Multiple Mils 


Hl i-2 HOPLITE:: Despite its small size, the HE Mi-6 HOOK’: First of the 


ight 
Mi-2 is used for a variety of duties, including helicopters in service, the ‘Hook’ first flew in 1957 Mi-8 in an effort to offer improved performance, 















Composite structures are used throughout 
Seating is provided for two pilots; the rear of the the helicopter, particularly in the main and 
cockpit is devoted to cargo or an additional two tall rotor sections. This has reduced the 

























passengers. Flight controls are unboosted overall weight and improved the safety of 
mechanical controls requiring heavy inputs from the design, Future Mil products will use 
the pilot during certain manoeuvres more composite componer 






The cancellation of a number of military contracts, 
has caused many Russian aircraft manufacturers to 
All current production ‘Hermits’ turn their attention to the civil aviation field. Mil is 


have landing skids, although now actively marketing the lightweight ‘Hermit’ 
the design can be equipped 
with wheels if needed, 












Hl Mi-35 ‘HIND-F": Used as a battlefield attack 
helicopter, the ‘Hind’ has been constantly 
upgraded and has seen considerable combat. 


Hh Mi-17 ‘HIP": Developed from the earlier 


the Mi-17 has seen widespread civilian service, 





border patrols. ‘and remains in front-line service. 














Mit Mi-34 ‘Hermit’ 

















ACTION DATA 







The ‘Hermit’ has a lower speed than its Western equivalents 
mainly beccause of is relatively poor quality engine. For shoor 
peed Ad Jo's Gazolle is the fastest holicopter in its class 


emma} a 
) 


SA 342M GAZELLE 810 kami (192 


J HOVER CEILING | 


inthis fl, the 
M34 shows — 
ast eduction 

inperormance 


Compared to the 
lightweight civil 

















F-28F Falcon, the . 
Russian design 

hhas avery low iba scoal 
Ccelling. its inability fade 
to reach a high 2850 m 

hover ceiling will (9,350 1) 


‘greatly atfoct 
future sales of 
Mis helicopter 





wi 
crate Sh 

eabity cary aan 

an additional fuel ‘(280 mi.) 

Rep ene 

inerenue I poor 570 kn 
fee hates ism) 
‘eotoet inter 

Don sua an ; 

imoreres ann 

nomegerve Soke 

now flying. (262 mi.) 
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‘AVIATION FacTFiLe: HELICOPTERS 






NH INDusTRIES 


NH 90 


@ European partners @ Advanced design @ Utility helicopter 


NH INbustrics NH 90 


Y Difficult start 
Britain was one of the original partners, but decided to 
drop out of the project at an early stage, in 1987. 






































A Future perfect 

To help promote the aircraft, 
various artists’ impressions of 
the NH 90 were distributed to 
the aviation press. 


4 Military mock-up 

Future military customers were 
shown full-scale models of the 
NH 90 to illustrate the potential 
of the design. This example 
was displayed at Farnborough. 











4 Shipboard warrior 
Most European clients are interested in 
replacing their ageing Sea King fleet with 
a specialised variant of the NH 90. This 
version will be equipped with anti-ship 
missiles and torpedoes, 


















Future saviour > 
NH Industries has been quick to see the 
potential of the NH 90 as a rescue 
helicopter. Civilian operators have shown 
interest in the helicopter, although no 
orders have been forthcoming. 











he NH 90 project began in 1985 as 
a co-operative project between 


European helicopter manufacturers 





FACTS AND FIGURES 
for ‘a NATO helicopter for the 1990s’. Today, 
the NH 90 partner nations - France, Ital beadet il TE ES eet AG 

P » Italy, memorandum in 1985 allowing the France (43%), Agusta (26%), Eurocopter 
Germany and the Netherlands ~ operate a development of the NH 90. Germany (24%) and Fokker (7%). 
mix of helicopters as battlefield transports A To operate in the > Two main versions (transport and naval) > Production of the NH 90 is expected to 
and shipboard ASW aircraft. Because of feaw capi N20 tess pore of the NH 90 are being developed. ‘commence in 1999. 

i most advanced materials available for i 

delays, the NH 90 is not now expected to Coiahiceniniioah ay Seale nese, > The naval version of the helicopter willbe > The TTH version is expected to cost FF90 
enter service until 2003, with the first the helicopter faces an uncertain future. equipped with a search radar. million; the NFH FF145 million. 





deliveries going to the Netherlands navy. 
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NH Inoustrics NH 90 





















NH 90 (provisional) 
‘Type: transport/ASW helicopter 


hal Below: The fh " + Powerplant: two 1599.5-kW (2,145-hp,) Rolls- 
the Wiloane toes sae the Rovoe/Turboméca/MTU RTM 322-01/9 turboshaft 


engines 
performance levels required for 









A perfect 
partnership? 
















n September 1985, the In service, the TTH (Tactical the design. Pilots have praised Maximum speed: 295 km/h (183 m.p.h.) 
[Te ¢ ministers of five Transport Helicopter) version the helicopter's handling. Endurance: 5 hy 30 min 

European nations agreed to. of the NH 90 will fulfil various Coobet emus niin en ceaina 
co-operate on a new multi-role roles, including tactical army 
































helicopter for the armies and support, command post, search Hovering ceiling: 3500 m (3,500 ft.) 

navies of NATO. The British and rescue, and medical Italian Sea Kings and Agusta-Bell Weights: empty 5700 kg (12,540 Ib; maximum 

government withdrew from the evacuation duties, The NFH 212s. So far, 647 NH 90s have take-off 9100 kg (20,020 Ib,) 

project in 1987 during the design (NATO Frigate Helicopter) will been ordered; the biggest Aecoduaclatioat Gea cea aed es Rap 

phase, leaving Germany, France, perform ASW (anti-submarine customer is Italy, with 224 Rpenal ores 

the Netherlands and Italy in the’ warfare), ASVW (anti-surface examples, The first production : 

project vessel warfare), SAR and example of the NH 90 flew in pongo A ae 
A combined organisation transport missions, Helicopters May 2004 oh Ieee) 

named NH Industries was that will be replaced by the height 5.42 m (17 f.9 in) 

formed in 1992 to manage NH 90 include French, German main rotor disc 213.82 m’ (2,300 sq, ft) 

the project, and is based at and Dutch Lynxes, French Super 

Aix-en-Provence in France Frelons and Super Pumas, and 


MILITARY HELICOPTERS 


MULTI-ROLE HELICOPTERS: European armies have long used 














































The NFH version wil The titanium main rotor hub supports the four composite blades The four-bladed tail rotor is of the helicopter for combat operations. Whethar fying troops low 
rowmell carry a fight orew which have advanced aerofols and curved tips to reduce drag. Smpoetie construction end rotaise st over abated searching for ostesubmannes he 
bpHlanifiedt irks abbsbey ne NFH version will have automatic folding of the main blade: 1235.4 rpm. The whole tail pyion car an, th capabities ofthe leap are Doynd dou, Used 
{0ld for storage on the NFH versior 7 aerial tax forthe French and British armies fs the jointly 
3 co-pilot and one system Goveloped Aérospatiale/Westland Puma (pictured below). The 
Win the cabin Puma wil be replaced by the NH 90 in French army service 


Made by a European consortium of Turboméca, Roll 
Royce, MTU, Piaggio and Topps, the twin RTM 322-01/9 
engines are 1d to achieve new levels of reliability 











8 boen a 
of the NH 90 

ageing Sea 

vested a 

ints for ant 





: | NH9OPT2 FRR 
PT2 is painted in naval-style light grey camouflage King in service. Italy, Ger and France 


‘and Is of basic configuration. As the second variant equipped with a 360° search radar 














nd hardp 











lage is constructed in thre thie misolen and depth charges, Te rww halcopter wee 
tr Tr ‘Sbek tabdions built at prototype to fly, on 19 March 1997, it also became the designed from the outset to be able to operate from small 

he landing geer Is retractable and consis of a twin-wheel nose unit en Marignane, France; the centre at Ottobrunr first example to operate with fly-by-wire controls. | warships such as gates and destroyers, 

ingle-whoel main units. Emergency foatation gear wil also be availa Germany; the rear at Cascina Costa, tay a 





European rotorcraft projects 


IMI EH INDUSTRIES EH101: This Anglo-Italian J EUROCOPTER EC 135: This seven- or 1 EuRocopTER TIGRE: Designed as an 
multi-role helicopter has been ordered by Italy _eight-seat, ight, turbine-powered aircraft is anti-tank and ground-support helicopter, the 
and the UK, and is being offered for export. projected to have achieved 700 sales by 2007. Tigre has orders for around 400 examples. 


eae 


Il EUROFAR ; Manufacturers from France, 
Germany and the UK are examining the possibilty 
‘of building this twin-engined tit-rotor aircraft. 























Aviation FacTFiLe: HELICOPTERS 


PIASECKI 


HUP RETRIEVER 


@ Single-engined, twin-rotor @ ‘Planeguard’ @ Utility helicopter 





ne of the first helicopters to serve 
aboard US Navy warships, the 
HUP Retriever was one of several 

tandem, twin-rotor helicopters designed 

by rotary-wing pioneer Frank Piasecki in 


the late-1940s and 1950s. Intended primarily 
for shore duty as a cargo hauler (in which role 


it also flew with the US Army), it is best 
remembered for its naval service and for 
rescuing many pilots who might otherwise 
have been lost at sea. 
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A Developed from the two 
XHJP-1 prototypes (Piasecki's Model 
PV-14), the HUP Retrievers earned 
their keep as ‘planeguards' and rescue 
craft aboard the US Navy's carriers. 


Piaseckt HUP RETRIEVER 


YY Winched aboard the Mule 
In the rescue role the Retriever made use of a 
winch and an access hatch behind the cockpit. 





























A Army Mule for casualty evacuation 
The H-25A Army Mule was derived from the HUP-2. 
It had hydraulically-boosted controls, a stronger 
floor and enlarged cargo doors for stretcher cases. W Army workhorse 

The initial batch of 50 US Army H-25s also fulfilled 
a secondary utility transport role. 



































































































A Outrigger fins on the HUP-1 
After trials with two XHJP-1s, the 
US Navy ordered 23 production HUP-1s, 
distinguished from later variants by their 
tail fins. Deliveries began in 1949. 








In Canadian colours with VH-21 > 
The Royal Canadian Navy received three 
HUP-3s from the US Navy which were 
operated by squadron VH-21. These were 
among 50 ex-US Army H-25As transferred | 
as surplus to the Navy. | 


FACTS AND FIGURES 


» The Piasecki Aircraft Corp. of Morton, 
Pennsylvania, evolved into today’s Boeing 
Helicopter Company. 


> The first US Navy HUPs were delivered to 
squadron HU-2 in February 1951. 


> ARetriever could hover at 15 m (50 ft.) 
and lift an airman weighing 75 kg (165 Ib.). 














> After being transferred to reserve units, 
some HUPS were retained as rescue 
aircraft with an orange colour scheme. 


> PV-18 production totalled 339, including 
70 H-25s for the US Army. 


> The Army's H-25s were procured by the 
USAF on the Army's behalf. 














PROFILE 


Twin-rotor US 
Navy rescuer 
Navy need for a 


D*= vard utility 


helicopter, the Piasecki Model 
PV-18, known in naval parlance 
as the HUP Retriever, first flew in 
1948 and entered service three 
years later. Primitive by today’s 
standards, the HUP was the finest 
helicopter in its class in the 
1950s, It also served in the US 
Army as the H-25 Army Mule 
With a single engine driving 
twin rotors and with its 
functional but odd-looking ‘tail 
dragger the HUP 


Below: Retrievers also served with the 
Marine Corps in transport and rescue 
roles from shore bases. The HUP was 
redesignated UH-25 in 1962. 








esigned to meet a US was the kind of helicopter for 
which the Navy had been 

The Navy’s HUP lacked 
the hydraulically-boosted 
controls and strengthened cargo 
floor of the H-25, and was 
considered by some to be 


lookir 








Above: Several US Navy HUP-2s had dunking 
sonar fitted for anti-submarine operations and 
were designated HUP-2S. 


HUP-2 RETRIEVER 


This HUP-2 carries the markings of Navy Utility 
Helicopter Squadron 1. This unit operated 
search-and-rescue HUPs from various aircraft- 
carriers during the Korean War. 









underpowered 
Though its primary mission 
was transport, the HUP also 
The twin 1 a trademark of Frank N. 
I fosigns. This layout wa: 
perpetuated in later Vertol and Boeing-Vertol designs 
1 Knight and CH-47 Chir 


tor layout 
helicop! 






performed anti-submarine 
duties, Aboard aircraft-carr 
an impor 
planeguard’, rescuing, pilots if 
their aircraft was ditched on 

take-off or landing 












nt role was as 





landing gear 











Two three-bladed rot ad the HUP into the air, On the 
austo-pilot served as the primary controller. This improved hover 
performance and allowed the removal of the tail fins fitted to the HUP-1 





HUP-2 an 






A large loading dc 
H-25A Army variar 
ner alowed the 


ti in the 
je cabin 
arriage of a 




















he HUP had capacity for a crew of two and elther four ‘Midnight blue’ was the 
passengers or three stretcher cases. An internally-operated name given to this dark 
rescue hatch next to the pilot's seat was large enough to Unike later twin-rotor designs, the HUP was a single: shade which adorned 
accommodate a loaded stretcher. A hydraulic hoist above engined machine, A 410-kW Continental R-975-46 almost all US Navy 












the hatch was used to lit survivors aboard while hovering. radial mounted in the rear fuselage provided the power, aircraft in the 1950s, 





US Navy carrier ‘planeguards’ 


Il SiKORSKY HO4S: This naval version of the 
‘Sikorsky S-55 was primarily an anti-submarine 
and observation type, entering service in 1950, 


Il SIKORSKY SH-3 SEA KING: Purchased in 
large numbers by the Navy, the SH-8 has served 
for more than 30 years from 1961. 


I SIKORSKY HSS SEABAT: Delivered in 
1955, the first Seabats replaced the HO4S, 
which was short on range and load-capa 


I SIKORSKY SH-60F SEAHAWK: The 
carrier-borne version of the SH-60B, the F- 
model has a less comprehensive ASW suite. 


a 






























Piaseck! HUP RETRIEVER 


HUP-3 Retriever 


‘Type: single-engined, twin-rotor utility, cargo 
and rescue helicopter 





Powerplant: one 410-kW (550-hp) Continental 
R-975-46A radial engine 


Maximum speed: 169 krvvh (105 mp.h) 
Maximum range: 547 km (340 mp.h) 
Service ceiling: 3050 m (10,000 ft) 


Weights: empty 1782 kg (3,930 Ib.); maximum 
take-off 2767 kg (6,100 Ib.) 


Accommodation: pilot, co-pilot and up to five 
passengers or three hospital stretchers with 
attendant 


Dimensions: 

‘main rotor diameter 
fuselage length 
height 

rotor disc area 


10.67 m (35 ft) 
17.35 m (67 ft) 

3,81 m (12 ft. 6 in.) 
178.76 m’ (1,924 sq, ft.) 





















ACTION DATA 





‘A maximum speed around 160 knv/h (100 m.pih) was typical of 
these ‘All wore naval designs of American origin, 
the Dragonfly being a licence-bult Westland version for the Royal 


mesnememn en ag 


196 km 1009.2) “ig 


HEE em 00008) age 


‘with its twin rotors, had a 

ngle-rotor designs, though hor 

padly similar, The HAS had a bigger engine but was 
derably heavier. 











3h engine 





























UP-2 RETRIEVER 
366 m/min 
(1,200 1,p.m.) 


| ACCOMMODATION J 


The Retriever and Dragonfly both had limited load-carrying 
‘capacity. Even the larger HRS-2 was soon found to be too small 
for the US Navy's needs and was replaced by the HSS Seabat 


VUE UE UE UT 





‘WUP-2 RETRIEVER | 
2 crew + 4 passengers 


ry? 


a 


‘DRAGONFLY HR. Mk 3 
2 crew + 2 passengers 


wRs-2 i 
1 crow + 8 passengers 


HUE GE OPE) GP Onn bt 
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AviaTiON FACTFILE: HELICOPTERS 


PIASECKI/VERTOL 


H-21 


@ Transport helicopter @ USAF’s first twin rotor @ Vietnam action 





a 24 








eveloped for the USAF from the HRP 

D tandem-rotor designs, the H-21 made 
mark with the US Army, which 

named its the Shawnee. After missing the 
Korean War by just a year, the twin-rotor 
H-21 Workhorse (its USAF name) entered 
service with Army aviation units in the 1950s 
and went to war briefly in Vietnam in the 
1960s, the swansong of its career. A few 
examples served with foreign forces, mainly 
under the Military Assistance Program. 








A Frank Piasecki's 
H-21/HRP made use of the designer's 
well-known tandem rotor layout, 
perpetuated in the later Verto! H-25/HUP, 
H-46 and H-47 designs. 
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Piasecki/VERTOL H-21 





























Export Workhorse 
Canada received six H-21As under 
the Military Assistance Programme. 




















A Rescue colours 

When operated by the USAF 
Military Air Transport Service, 
the aircrew rescue version 
was known as the HH-21B. 


Y Shawnee in Vietnam 
Operated by the 8th and 57th 
Transportation Companies, 
and armed with Browning 
machine-guns, the CH-21C 
served for just two years. 








A Gallic ‘flying banana’ 
A) Delivered in 1957, French army H-21Cs saw 
service during the conflict in Algeria. 











Border-to-border flight > 
An Army H-21 Shawnee became the first helicopter 

to fly non-stop from the US west coast to the east 
coast. On the way it was refuelled by a de Havilland 
Canada U-1A Otter via a rudimentary hose system. 





FACTS AND FIGURES 


> A few examples of the civil Piasecki > Four US aviators killed in an H-21 in July 
PD-22 (Vertol 44) served with New York 1962 are recognised by some sources as 
Airlines and other carriers. the first American fatalities in Vietnam. 


> Two H-21Cs were re-engined with > The YH-21 prototype for this series made 
turboshafts, as XH-21Ds. its maiden flight on 11 April 1952. 


> Foreign H-21 operators included West > A total of 334 of these helicopters was 
Germany, France and Canada. produced for the United States Army. 










PROFILE 


Frank Piasecki’s 
‘flying banana’ 


eeing the H-21's potential, 
the US Army awarded 
Piasecki a production 


contract in 1952. H-21s had 
extensive armour and the ability 
to carry two external fuel tanks, 


development of the fabric- 
covered HRP-1, Piasecki's first 
successful tandem rotor design 
Over 400 H-21s were built for 
the Army, mostly of the H-21¢ 
variant, One of these made the 


Until replaced by the 
Sikorsky H-3, some 
USAF H-21Bs saw 
service as drone 
retrieval aircraft. Here 
a Ryan Firebee 


and introduced a 2-tonne hook, first non-stop helicopter flight remotely piloted 
In 1955, by the time from one coast of the US to the vehicle (RPV) has been 
helicopter pioneer Frank other, refuelled aloft by a de picked up after a 
Piasecki was forced out of the Havilland U-1A Otter, H-21s mission. 
firm which bore his name (the arrived in Vietnam in December 
company became Vertol, later 1961, during the early days of Mope. 44A 
Boeing-Vertol), the US Army the US build-up. Gustorners for the primarly passenger 


configured Model 44 civilan variant of the 
Workhorse included the French government 
(Mode! 448s) and the Swedish navy, which 
adapted its examples to perform the anti 
sulomarine warfare role. 


Vertol produced a small number of Model 44s, which 
originated as the Piasecki PD-22, a civil version of the 
Workhorse. Belgium's flag carrier SABENA operated 
a single leased example during the 1958 World Fair. 


was the biggest user of this 

tandem, twin-rotor helicopte 
The H-21 was based on the 

US Navy's HRP-2, itself a 


H-2ls were exported under 
MAP, and a civil version, the 
Model 44, saw limited service 
with the Swedish navy 




















Each of the two three-bladed main rotors was driven from a single main 
engine mounted behind the main cabin: a 1063-KW (1425-hp,) Wright 
Cyclone piston unit. Normal fuel capacity was 1136 litres (300 gallons), 




















Piasocki's Model 44 received its CAA Approved 
Type certificate in April 1957. It was intended for 
the Model 44 to be updated through the addition 
of two turbe tead of the single 
piston unit in order to increase performance, 














Model 44A utility versions could carry 19 civilians, 
12 stretcher patients and two attendants, or a 
2,5-tonne cargo sling, The 44B, shown here, wa: 
an airliner with 15 seats and a mail and cargc 
ipart ment. The Model 44C was an executive 
transport with a range of custom-built interiors. 





A door was provided for the pi 
6.10 x 1,78 x 1.68-m (20 x 5 ft. Bin x 5 ft. 6-in,) cabin, The 

door had built-in passenger steps and a handrail, The 
Model 448 featured larger oval observation windows than the 
other civilian Vertol Workhorse modi 


ssengers at either end of the 






Non-retractable tricycle landing gear was standard, 
but the Model 44/H-21 could also be equipped with 
Inflatable pontoons, allowing operations from water 








Frank Piasecki’s diverse designs 


I MopeL PVv-15/H-16 TRANSPORTER: At 
the time of its inception, the H-16 was the 
world's largest helicopter. Flown in 1953, it was. 
judged unsuitable by the US Army, 


I MODEL 16H-1A PATHFINDER I: A joint 
Army/Navy-funded programme to research 
‘compound helicopter designs led to the 
Pathfinder and Pathfinder Il of the early-1960s, 


I Mob Pv-2: Flown in April 1943, the Il Monet 59/Vz-8: Awarded a contract by 
single-seat, fabric-covered PV-2 was the second the Army in 1957 to develop a ‘flying jeep’, 
US-built helicopter flown publicly. In 1944 the Piasecki produced the Sky Car, powered by two. 
Navy's HRP contract was awarded to Piasecki. _ piston or turbine engines driving ducted fans. 

























Piasecki/VERTOL H-21 

















-21B Workhorse 
‘Type: troop/cargo tandem rotor transport 
helicopter 

Powerplant: one 1063-kW (1425-hp.) Wright R- 
1820-103 Cyclone radial piston engine 


Maximum speed: 204 km/h (127 m.p.h.) at 
sea level 


Cruising speed: 158 km/h (98 m.p.h.) at 
sea level 

















Range: 644 km (400 mi.) 


Weights: empty 4060 kg (8,950 Ib.), maximum. 
take-off 6895 kg (15,200 Ib.) 


Accommodation: pilot, co-pilot, crew chief, and 
(in Vietnam) two gunners for doormounted 
12.7-mm M2 or 7.62-mm M60 machine-guns, 
plus 20 troops or 12 stretchers 


Dimensions: 

main rotor diameter 
fuselage length 
height 

rotor disc area 









13.41 m (44 ft.) 

16 m (52 ft. 6 in) 

4.8 m (15 ft.9 in) 
282.52 m’ (3,041 sq. ft.) 


COMBAT DATA 






STRETCHERS 


‘As a tandem rotor 











Geaign, the H-2t a 

= 6 
troop and stetcher ——i-; <= <= = 
See Oey cenit F 


{Al throe of these types used single radial piston engines, the Wright 
‘Cyclone in the H-21 having to power two main rotors, The Sikorsky 
H-34 and H-19 were conventional single main rotor designs, the 
former having the most powerful engine. Ultimately, turboshatt 
engines replaced radials in most helicopters, as they are lighter and 
‘more powertul than a piston engine of sirmlar weight 











MAXIMUM SPEED. 


The twin main rotors of the H-21 gave it a superior top speed 
to the smaller designs. Large transport helicopter speeds later 
peaked at around 250 km/h (in aircraft lke the turboshaft-powered 


H-47) as design limits were reached 
198 km/h (128 m.p.h. _. ¥ 


0 em 


241 kr (131 mp. 
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AviaTION FacTFILe: HELICOPTERS 
PZL SwibDNik 


W-3 SOKOL 


@ Twin-turboshaft transport helicopter @ Exports @ Multi-role 
























building Mil-designed helicopters behind 

it, Poland's PZL Swidnik flew the first 
prototype of a new design designated W-3 
and named Sokél, or ‘Falcon’. There was a 
long series of tethered tests and extensive 
design changes before the second prototype A PZL began its 
flew in May 1982, and it was another three helicopter manufacture in the 1950s, 
years before production began. Since then, Prglieecalind Sone Soe AY 
PZL has developed several specialised econ Daly Coss econ ons 
variants for military and civil applications. pepe them around the wor'd. 


] n 1979, with nearly 20 years’ experience of 
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Bristling with equipment, this Polish navy W-3RM Anakonda 
is equipped for the search and rescue role. As well as flotation 
gear, the aircraft carries a hoist and life-saving equipment. 




















































A Third prototype 
SP-PSC, the third W-3 prototype, 
took to the air on 24 July 1984. 
Polish certification was granted in 
1990; Russian in 1992. 

















A Naval service 
The Polish navy operates W-3RMs alongside 
Russian-built Mil Mi-14s. 




















A Protracted development 
PZL began W-3 design work in 
the mid-1970s, and the prototype 
flew in 1979. 


| First W-3A deliveries > 
Saxony’s police department took 

delivery of the first W-3A, 
equipped with Western avionics - 

































































BFE TY: Ss BEIT! wee 
FACTS AND FIGU! 

> Among proposed W-3 variants is an > Polish civil W-3 users include the Interior 

electronic reconnaissance and electronic Ministry, a telephone company and a 
cardiac hospital. 

> By 1 January 1996, excluding prototypes, > W-3 users include the air forces of the 
85 W-3s had been built by PZL. Czech Republic, Myanmar, and Nigeria. 

> At 1994 prices, a basic W-3A was > As well as the W-3, PZL has developed a 
available for US$2.5 million. light turboshaft-powered type, the W-4. 





PROFILE 


Poland’s medium- 
weight Falcon 
completed more than 14 fully armed troops, was 


B 80 production W-3s, discontinued in 1993. 


including 12 for Myanmar. W-3s have been fitted with 
Others were built for the Polish several different weapons, 
armed forces and government _ including AT-6 ‘Spiral’ anti-ta 
agencies, and included naval, and SA il’ anti-aircraft 
fire-fighting missiles, 20-mm and 23-mm 
rescue (SAR) cannon, and rocket launchers. 
Known as the Anakonda, the At one stage, the manufacturer 
W-3RM is a rescue variant with teamed with Kentron of South 
flotation bags, a watertight cabin Africa to offer an export version 
and a winch, The W-3U-1 with weapons systems similar to 
Alligator was proposed for the those of the Atlas Rooivalk, but 
anti-submarine role, but the the partnership failed in 1994 
planned W-3 Sokol-Long, with a In its basic transport form, 


Derived from the W-3WB Huzar armed prototype 
{itself a version of the W-3A), the W-3W is an 
important type in Polish Air Cavalry Divisions. 

By January 1996, 22 had been delivered. 














y 1996 PZL had stretched fuselage seating up to 








Above: With flotation gear inflated, 
this Anakonda demonstrates its 





ind search and 





nodels. 





the W-3 has removable seats 
and can be used to carry cargo 
or casualties as an alterns 
passengers. Only one exa 
of the armed W-3 Huzar has 
been completed, but 








ive to 





development is continuing, 














Two modern WSK-PZL Rz 
10W turboshafts, each rated at 671 KW 
(900 hp,) for take-off, power the W-3W. 
They have a 30-minute emergency 
rating of 746 kW (1000 hp) 


ow PZL 









Early W-3s carried a three: 
person crew, including a 
pilot, co-pilot and fight 
engineer. W-3As, with 
Improved avionics, can be 
flown by one pilot in VFR 
conditions 






the cabin floor, 
1750 litres (462 





(On the starboard side of 
the aircraft a GSz-23 
forward-firing 23-mm twin: 
barrelled cannon is fitted. 


andard fuselage configurations 
allow for 12 passengers, Anakonda 
SAR aircraft carry eight survivors 
and two attendant 


For its cavalry rc 
fitted for rocket launchers, bomblet 

dispensers, mine-laying packs and six 
window-mounted AK 47 rifles or other 


Sok6l's PZL-built predecessors 
I sm-2: ZL produced Mis first helicopter design, the Mi-1, 


from the mid-1950s. Its own version, the SM-2 with an enlarged 
forward fuselage, was produced later. 


i Mi-2 ‘HOPLITE:: introduced in the late 1950s, the piston- 
‘engined Mi-2 was made exclusively in Poland from 1964. At least 
5,000 have been built and production continued in the mid-1990s. 











amphibious abilities in the rescue role. 


Fuel is carried in four bladder fuel tanks bens 
ye combined capacity of which is 


of 1100 Itres (290 ¢ 


the W-W has pylons 


Below: Carrying its distinctive colour 
scheme, this Soké! demonstrates its 


been keen to sell the aircraft in the 
West. Piasecki Aircraft Corporation 


abilities at an air show, PZL Swidnik has 


markets the W-3A in the US and Pacific. 


PZL Swipnik W-3 SoKoL 
















W-3A Sokél 


Type: medium multi-purpose helicopter 


Powerplant: two 671-kW (900-hp,) WSK-PZL 
Rzeszow PZL-10W turboshafts 


Maximum speed: 255 km/h at 500 m 
Climb rate: 510 m/min at sea level 










Range: 760 km 





Service ceiling: 6000 m 















US company Rockwell has 
proposed a 'Westernised’ 
aW, 
equipped with Hellfire ant: 
tank missiles, upgraded 
avionics, electronic warfare 
and targeting system: 


version of the W- 

















th 





ions), An optional auxiliary tank 
yallons) may also be fitted, 





Duralumin comprises most of the W-3A's 
fuselage structure and the tall rotor 
driveshaft. Glass-fibre-reinforced plastic 
(GFRP) is incorporated in the main and tail 
rotor blades, tailfin and horizontal stabiliser 







cabin: 
guns. 






Il ANIA: in collaboration with US engine manufacturer Allison, 
PZL produced this updated Mi-2 variant powered by two Allison 
250-C20B turboshatts. 






























Weights: empty 3300 kg; maximum take-off 
6400 kg 


Accommodation: (passenger configuration) two 
flight crew plus up to 12 passengers 


Dimensions: 
rotor diameter 
fuselage length 
height 

rotor disc area 







18.7 m (61 ft6 in) 
14.21 m (46 ft. 7 in) 
4.12 m (13 ft. 6 in) 

199.6 m’ (2,084 sq. ft) 







ACTION DATA 


The W-3A cruises significantly more slowly than similar modern 
Western types, Both the Sikorsky S-76B and the Eurocopter 
Dauphin are more streamlined designs. 


WAR SOKOL 208 kn (148 np.) RS 
2s kon (177 9.6) mel 
2604 (167.9) 











AS 365N2 DAUPHIN 2 


8-768 SPIRIT 


CLIMB RATE 


Sokdls have a good climb rate pertormance, marginally better than 
that of the 8-76 and considerably better than that of the Dauphin 
This dtference is a reflection of the type's power-to-weight ratio, 


‘AS 365N2 DAUPHIN 2 


Sok6ls have a km (557 ml.) 


good range 
performance, 

better than that of 
the $-76, but not 
a8 good as that of 
the Dauphin, 
However, W-3As 
are able to carry 
larger loads, 
especially in their 
larger cabin areas, 
‘As many as 12 
passengers may be 
accommodated. 


788 
4m (611 mi.) 











Aviation Factrite: HELICOPTERS 


PZL-Swibnik (MIL) 
Mi-2 ‘HOPLITE’ 


@ Polish-built light helicopter @ Soviet design @ More than 5000 built 

















esigned in Russia by the Mil bureau 
D but built in Poland by PZL at its 

Swidnik factory, the was the 
world’s first light, twin-engined helicopter. 
The first prototype flew in September 1961, 
and since production started in 1965 more 
than 5000 have been delivered. They have 
been used for a range of missions by civil 
and military operators in many countries. 
As well as developing the Mi-2, PZL has 
also launched the improved W-3. 





AAs the Mi-8 was 

developed from the Mi-4, so the Mi-2 

was a derivative of Mil's first production 
helicopter design, the Mi-1. Like the Mi-8, the 
‘Hoplite’ was built in large numbers. 
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PZL-Swipnik (Mit) Mi-2 ‘HOPLITE’ 


























Y Missile-toting Mi-2URP 

The Mi-2URP, which dates from 
1976, is among a number of 

armed ‘Hoplite’ variants. It may 
be fitted with up to four 9M14M 
Malyutka (known as AT-3 ‘Sagger’ 
to NATO) air-to-surface missiles. 














A Still in Russian use 
Limited Mi-2 production continued 
into the 1990s. This gaudily painted 

| ‘Hoplite’ was one of a number that 

| remained in Russian service until 1991. 








gas a 


<a 






































A Slovak veteran 
The Slovak Republic inherited its modest fleet of Mi-2s from the 
former Czechoslovakia's Warsaw Pact forces. 





















<4 Agricultural variant 
Among the dozen Mi-2 variants 
was an agricultural version with 
externally-mounted hoppers 
and spray booms. 





Y External fuel tanks 

All Mi-2 variants can be fitted with 
external fuel tanks, each of 250-/ 
(66 gal.) capacity. Carrying a full load 
range is limited to 170 km (105 mi). 








Sere rarer 





> In the late-1970s PZL developed an export 
conversion of the Mi-2, called Kania 
(Kittyhawk), with two Allison engines. 

> Mi-2s still serve with ex-Warsaw Pact 
countries, plus Nicaragua and Syria. 

> Chronologically, the Mi: 
production after the 





appeared in 
and Mi-6. 











> PZL's W-3 Sokdl (Falcon), which flew in 
1979, was based on the Mi-2 but had new 
engines, rotors and a larger cabin. 

» East Germany used Mi-2s for artillery 
spotting and electronic warfare. 


> Civil versions include air ambulance, 
TV relay, agricultural and survey models. 














Soviet helicopter 
built in Poland 


riginally designed to 
arry a load of 400 kg 
(880 Ib.), the Mi-2 


(codenamed ‘Hoplite’ by NATO) 
has been developed to carry 
twice that weight. This additional 
payload capability has enabled 
it to take on a variety of roles. 

In its basic transport form the 
Hoplite’ can carry up to eight 
passengers or 700 kg (1,540 Ib.) 
of cargo; 1200 kg (2,640 Ib.) may 
be carried externally, As an 
agricultural machine it can be 
fitted with two hoppers for 





















Below: CCCP-06180 was the registration 
given to the Mi-2 prototype, V-2, which 

first flew in 1961. Externally, the design did 
not change significantly during production, 










A rescue/ambulance version, 
designated Mi-2R, can carry 
four patients on stretchers, plus 
a doctor, equipment and a 
120-kg (264-Ib.) hoist. 

Military Mi-2s can be fitted 
with fuselage-mounted 23-mm 
cannon and may carry machine 
gun and rocket pods or anti-tank 
missiles on pylons, ‘Hoplites' 
have been used by Iraq, Libya 
North Korea and Syria, as well 
as by several former Warsaw 
Pact counties, 

A Polish development of the 
original Mi-2, with more powerful 













Above: An Mi-8 and Mi-2 = 
belonging to the Czech air force 
illustrate the family resemblance 
seen in the Mil bureau's designs. 








331-kW GTD-350P engines, is 
designated Mi-2M. It has been 
built in the same versions as the 
original helicopter and all may 
be fitted with either single or 
dual controls. 

More than 5,400 Mi-2s have 
left PZL’s Swidnik factory during 
30 years of production. 








spraying or dusting with 




















The Mi-2 introduced a number 
Improvements over the Mi-1 
Including a bonde 
and ng equipment on the 
engine air intakes. The latter use 
warm bleed air from the engine, 





The Mi-2 uses two 295-KW or 322-KW Isotov 
GTD-350 or 331-kW GTD-350P turboshatt 
engines built in Poland under licence by PZL 
These are me 
cockpit and cabin. 






‘Although normally 
operated by one f 
the M-2 may be 
with dual controls for 
training missions 











The tall rotor 
bonded-metal t 
construction, All blades have 
electro-thermal de-icing, 





neycomb 





Mi-2 ‘Hoptite’ 


Until recently, Poland's army and navy operated more 
than 100 Mi-2s in a number of variants, including 
armed examples. A few remain in service and are 
used for transport and search-and-rescue duties. 


Many military ‘Hoplite’ var 
23KM 23-mm cannon on the port side of the fuselage, 
below floor and door level, which is aimed by the pilot. 
This example carries two 57-mm Mars 2 rocket 


its are fitted with an NS: 








The eight seats in the main air-conditioned cabin can be 
removed to allow for up to 700 kg (1,540 Ib,) of cargo to 
carried. The large rear door makes loading and unloading easier. 








Soviet designs in foreign production 


I CAC F-7M AIRGUARD: in 1961 China 
gained a licence to build the MiG-21F-13 and 
have since developed its own variants. 






Il HAL Mic-271 BAHADUR ‘FLOGGER-J': 
Since 1984, HAL in India has built more than 
100 MIG-27 strike aircraft under licence. 


Il PZL-MIELEC An-2 ‘COLT: PZL began 
licence-building the An-2 in 1960, China has 
also built An-2s as Y-5s. 


Il PZL-MIELEC An-28 ‘CASH’: Production of 
this Antonov An-14 derivative began in 1984, 
Most of these 17-seaters went to civil users. 








PZL-Swipnik (Mi_) Mi-2 ‘Hoptite’ 








Mi-2 ‘Hoplite’ 
‘Type: twin-engined general-purpose light 
helicopter 

Powerplant: two 331-kW (445-hp.) Isotov GTD- 
350P turboshafts 

Max speed: 210 km/h (130 m.p.h,) at 500 m 
(1,640 ft.) 

Maximum climb rate 
sea level 


Range 
payload 


70 r/min (B85 f.p.m.) at 


















70 km (105 mi.) with maximum 


Service ceiling: 4000 m (13,100 ft.) 


Weights: empty 2402 kg (5,485 Ib.); maximum 
take-off 3700 kg (8,140 Ib) 















Dimensions: 

main rotor diameter 
fuselage length 
height 

rotor disc area 


14.56 m (47 ft. 9 in.) 
11.94 m (39 ft. 2 in.) 
3,75 m (12 ft, 4 in.) 

166.4 m* (1,790 sq. ft.) 


ACTION DATA 















One of the world's frst twin-engined light helicopters, the Mi:2 
had a relatively modest power output 

modern types lke the BK 117 and Ka: 
an inferior power-to-weight ratio. 


“ompared to more 
26, the 'Hoplite’ had 









Mi-2 nOPLITE? 
‘A passengers 


onneede 


PASSENGERS 


Al three helicopters 
shown can itt 
relatively large 
Uundersiung loads 








stead of carrying 
passengers, The Mi-2 
can lift 1200 kg 
(2,640 Ib), and its 
sizeable cabin can 
also be reconfigured 
to carry freight 


BK 1178-2 
10 passengers 





carry up to 700 kg 
(1,540 lb) internally 
When its seats are 
removed 


MAXIMUM CRUISING SPEED} 


Compared to more modern designs the Mi-2 Is not particularly 
fast, but it has better pace than the Ka-226. Its relative lack of 
speed was due to Its design and weight. Since the late-1950s 
‘major advances have been made in areas like rotor blade design, 


—~< 


247 kmh (153 mp.) 


es 


aeenens 


Mi-2 WOPLITE’ 210 km/h (130 mp. 





8K 1178-2 
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Aviation Factrie: HELICOPTERS 


aXe) =1IN Xe) 


R22 


@ Two-seat light helicopter @ Cheap to own @ Private and business 











or the beginner and the professional 
e the Robinson R22 is the right 

helicopter. Since 1975, thousands of 
student pilots have earned their rotary-wing 
ication flying the R22. Though it 
receives little publicity, the R22 is a popular, 
lightweight general aviation helicopter that is 
also economical. Few helicopters are tailored 
for people of modest means—but this aircraft 
is, making it the ideal training tool. 











A Short of buying and 
building a kit helicopter, about the cheapest 
way to own and operate a helicopter is to 
opt for the R22. This has been the key to its 
sales success in several countries. 
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Rosinson R22 


V All tied up 
Helicopter rotors can be surprisingly fragile. They must be carefully 
anchored to the fuselage to prevent windmilling on the ground. 





























A Simple controls 

The R22 has a single cyclic stick 
connected by a cross bar with grips 
for each of the pilots. 





















Y Crop duster 
The R22 Agricultural is a version tailored for spraying 
pesticides and fertilizer. One person can install the spray 
equipment in five minutes without tools, 





A Four-seat R44 


The R44 is a four-seat version of the R22 | Re 
incorporating many new features such as an E 
automatic engine clutch and a rotor brake. 











| 4R22 on floats 
Another version of the R22 is the Mariner, 
which has inflatable floats and wheels for 
ground handling. The first examples 
delivered were used for fish spotting from 
tuna fishing boats off Mexico and 

| Venezuela. 


























FACTS AND FIGURES 


» itis estimated that over 13,000 student » Despite the company's small size, 
pilots have made their first helicopter solo Robinson achieved a production rate of 
in this aircraft. about 30 R22s per month. 


> The first R22 prototype flew on > The Turkish army is the only military user 
August 28, 1975, and the second in 1977. of the R22, as a basic flight trainer. 


> Total production of the R22 had exceeded > Argentina's police forces are acquiring 
2,500 aircraft by 1995. 22s fitted with both floats and wheels. 


PROFILE 


Popular light 





helicopter 


t may sound like a lawn 
[none fliting through the 
sky, but the Robinson R 
actually a very efficient and 
pleasing lightweight helicopter 
This was also exactly what 
the world was waiting for. The 














manufacturer, which calls itself a excellent vision through its Weights: Empty 346 kg (763 lb); loaded 589 m 
small family in the California rounded windshield, the Robin- instruments and navigation gear (1,298 tb) 

beach city of Torrance, recog: son R22 offers a superb ride for for most kinds of routine flying, Dimensions: 

nized that there is a demand for student and professional alike Pilots claim that the R Above: Helicopters have been operating _ Rotor diameter 46.17 iv (25 ft. 2 in.) 
a simple, easy-to-operate heli Despite its small size, the R22 is extremely stable and reliable, over America’s cities for many years. Length 6.3 m (20 ft. Bin) 
copter that can instruct students basically but adequately and that it will readily forgive Only the safest and most reliable single- Height 2.6m @ ft. 9 in) 


and perform basic missions. 


2 


View from the cabin is 





excellent and the doors 
may be removed if desired, 
Police and observation 
models can be supplied 
with bubble door window: 




















Helicopter lightweights 


s ROTORWAY SCORPION TOO: Designed MJ BELL. 47: On 8 March, 1946, the American _[] HUGHES 900: Developed in the early 





Be assembly by amateur builders. 


Seeking to offer both simplicity 
and low cost, 
successful that in 1979, barely 


Robinson was so 


four years after starting flight 

tests, the company had already 

sold 524 of these fine 
With side-by-side seating and factory, The R22 continues to sell well. 


equipped and carries 





. J. Schramm this aircraft is sold in kit form Bell 47 received the first ever Approved Type 1960s, the Hughes 300 was also license-built in development of the F-28 of 1960, the 280 first 
Certificate for a civilian helicopter. 


Rosinson R22 


















Type: Two-seat lightweight helicopter 


Powerplant: One 119-kW (160-hp.) Lycoming 
0-320-B2C flat-four piston engine de-rated to 
96-kW (130 hp.) for takeoff 


Maximum speed: 180 krrvh (112 m.p.n) 
Service ceiling: 4267 m (14,000 ft) 












Range: 595 km (370 mi.) 
133 m (7,000 ft.) 


Accommodation: 2 seats side by side in an 
enclosed cabin, dual controls optional, 











Hover ceiling: 






aircraft Above: Brand new R22s awaiting their owners in the 
































Rotor disc area 46.2m" (497 sq. ft) 


ACTION DATA 


mistakes. engine helicopters fly over the city. 


R22 Be 


This U.S.-registered R22 is typical of the many 





‘Atal rotor pylon holds the main rotor well Turbine power for the Schwoizer 330 results init having a higher 


















otrcthe tounre ct ha Roa serving worldwide. The aircraft is popular for inpartance Whe hit Soges ot Beg wang bef rors 
een adopted on the four-ee at FAS, training and as a low-cost personal transport. ‘docile characteristics of the R22 may benefit the student pilot. 
A special system is installed to prevent ‘R22 BETA 180 ken/h (112 he) 
the rotor blades hitting the taiboom when A.bright-red beacon flashes t do 
starting In windy conditions warn other alraft to the presence 

Of the 22, Much bas helloopter 30 199 nn (124.09.8.) Sl 

training occurs over the airfield, Sse 

(EXEC 162F 159 kmh (5 m.9.8.) X—$lp 





cos 


For flying schools and 




















For anti-torque control the R22 private buyers alike, 
\ 18es a small two-blade tal rotor the purchase price is 
~ The blades have a stainless steel Of great importance. If 
\ par and leading edge with ight itl cow’ oa shoo 
The Lycoming engine is mounted on alloy skins and honeycomb filing, pass on these benefits 
the rear part of the cabin and has a by providing cheaper 
yominent cooling fan, Fuel is carried arom sat 
in a 72.5-itre (19-gallon) tank in the Mounted below the vertical tall paella 
upper left part of the fuselage. surface on the right-hand side Exec 162F reaults from 
1 smal talskid, This keeps th it boing supplied as a 
With a track of 1.9 m (6 ft. 4 in), the skid undercarriage tl rtor lar ofthe round in it for home assembly [ 
fovides a stable landing platform, Combined tloat anc the event of a tallow landing, while the 330 is 
weap ata Meee ele more complex aircraft Rea BETA EXEC 162F 330 
skid landing gear is available on the R22 Mariner, but this with price to match, $115,050 $58,000 $433,775, 


requires an extra tailplane to be fitted. 


AAI three of these small helicopters offer outstanding range due to 
their ight weight and efficient engine design. The R22 is quite 
outstanding in this respect, providing novice pilots with the 
‘opportunity for long cross-country training fights. 


II ENSTROM 280: A more luxurious 


Italy and found favour with a range of operators. flew in 1973 and remains a popular aircraft. 





om 








‘R22 BETA a 
= me 
Sa wise 
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AviaTION FAcTFILE: HELICOPTERS 





ROBINSON Rosinson R44 





Y Value for money 
FR 4 4 At present, this little helicopter has 
a list price of just $265,000 in its 
home market, which makes it a 


very attractive buy. 


@ Lightweight helicopter @ Proven design @ Brisk sales 

















A Trademark design 
A distinctive feature of Robinson designs is the tall main rotor shatt, 
Many proprietary components are used on the rotor assembly. 































Occupant protection > 
Comfort and safety were 
prime aims for the R44, so 
an electronic throttle 
governor and safety 
restraints are standard. 


Y Popular in the US 
Small helicopters have 
proved especially popular 
in the United States, and 
competition is fierce. The 
R44 has sold well. 




















Exceptional > 
versatility 

Base model 
Reads are known 
as Astros. They 
are also available 
for use as police 
helicopters, fire- 
bombers and for 
logging support. 














ncouraged by the success of its 
two-seat light helicopter, the R22, 


the Robinson Helicopter Company FACTS AND FIGURES 
of Torrance, California, created a slightly > The first two R44s built accumulated > The first R44 to reach 2,000 hours was the 
larger four-seater variant of the older more than 200 flying hours between seventh production machine, which was 
machine for training and transport duties. 4990 and 1992. returned for overhaul in mid-1996. 
Many proven features were retained in A Robinson's R44 > A total of $15,000 in deposits was taken > The left-hand collective control lever and 
the interest of cost saving, simplicity and embodied many features of its on the first day of R44 sales. pedals can be removed if required. 

any predecessor. The simple controls kept the z , 

pts me yaad ee 1990, Ghat CT TRG MAGIA NOW Which Is onalof the > By January 1997, 308 R44s were operating > A float-equipped version, the Clipper, is 
and by early aroun Ss were Vesisreier the axcolen? sales folres! in 38 different countries. available; it retails for $281,000. 


in service around the world. 
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PROFILE 


Popular 
lightweight 


obinson's R44 has been 
an undisputed success 
story for the company 


Since it was launched in the 
early 1990s, orders have 
continued to come in from 
customers in various parts of 
the world. A major reason for 
its popularity is the relatively 
low list price, which currently 
stands at around $265,000 
in the USA. 

Experience with the R22 
resulted in the retention of the 
rotor design, which is unique in 





Proven equipment on the R22 was retained 
for its larger sibling. In the cockpit, thi 
Includes the Robinson central cyclic stick 
plus an automatic throttle governor and rotor 
brake which help to reduce pilot workload 


that it eliminates the need for 
the complicated hydraulic struts 
and shock absorbers found on 
most other rotary-winged craft 
Other notable features include 
maintenance-free couplings in 
both the main and tail rotor 
drives, and spiral bevel gears 

Most R44s have been 
purchased for private use or as 
flying camera platforms by 

levision news companies. 
Others have been bought by 
small police departments 


‘An innovative feature of Robinson helicopte A two-blade 

Is the main rotor unit. It is triple-hinged, the Ra 

eliminating the need for lag hinges, shock 

absorbers and hydraulic struts, increasing Jurabilty, The leading edge 
reliablity and reducing maintenance time from steel 









Robinson helicopters at work 


I FISHING SUPPORT: Fitted with floats, 
these helicopters support large fishing fleets, 





Il Cow HERDING: Many large farms in the 
USA use helicopters for rounding up cattle. 


Above: N244H was the second R44 to fly 


and, like the first, was painted in this 


smart livery. It was later fitted with large 
floats in place of the skids and served as 
the demonstrator for the more upmarket 


R44 Clipper variant. 





Light alloy is primarily used or 
the fuselage, with the cabin 
section comprising a steel 
age covered with lightweight 
metal and plastic skinning, 
Extensive use of sound 
deadening material result 

ina low level of cabin noise. 

















a 


and both blacies 
bonded for maximum strength and 
are fabricated 


Il POLICE Work: R22s (shown) and Ra4s 
are employed by various police departments. 


Il CROP-SPRAYING: Robinson helicopters 
are often used in the crop-dusting role. 





Below: R44s have enjoyed sales 
success outside the USA, too. This 
smart dark blue example is one of a 
number of machines currently 
registered in the United Kingdom. 


In both the main and tall rotor drive 
maintenance-free flexible couplings are 
is a special elastic teater hinge 

ints the main rotor blade 
contact with the 





jail unit, 


r 


“~ 
®,, 


—— 


R44 Astro 


This colourful British-registered example is typical of 

the many R44s currently in service around the world. 

Orders have been strong and production looks set to 
continue for many years to come. 











RosBinson R44 


R44 Astro 
‘Type: four-seat general-purpose light helicopter 


Powerplant: one 194-kW (260-hp,) Textron 
Lycoming 0-540 horizontally opposed six- 
cylinder engine 


Maximum speed: 209 km/h (130 m.p.h,) 
Initial climb rate: 305 m/min (1,000 f.p.m.) 
Range: 643 km (400 mi) 

Service ceili 


Weights: empty 635 kg (1,397 Ib.); loaded 
1088 kg (2,394 Ib.) 


1270 m (14,000 ft.) 


Accommodation: one pilot and up to three 
passengers 


Dimensions: 

tail rotor diameter 1.47 m (4 ft. 10 in) 
length 9.07 m (29 ft. 9 in.) 
height 3.28 m (10 ft. 9 in.) 
main rotor diameter 10.06 m* (108 sq, ft.) 


ACTION DATA 


Fastor than the rival Schweizer 330, the R44 has excellent 
performance for a lightweight helicopter, a factor which has been 
Instrumental in its popularity, The Polish Sw-4 features a much 
‘more powerful engine than the two American desigy 


meen 0051 


a sek 15.9.) 
- SwION SW 240 kn (149 p.) Pel, 
ne 330 na 


It may be faster th raight line, but the R44 cannot 
climb as quickly as the Schweizer machine, PZL's redesigned 
Siwidnik Sw-4 can climb 600 m in just one minute, which is more 
than twice as quick as the Robinson helicopter. 





























205 mymin 0 minin 
(1,000 f.p.m.) (2,000 f.p.m.) 

MAXIMUM RAN! 

Depending onthe rol, 

opus of niperanoh 

The Pi has oxcllont 

character of ro 
Robinson helicopters rt 
which makes it ideal for esto) 
ch tase a8 cro 

spraying, The Swed is 

better ail capable of ae sw 
rely 1000 km Lah 
(660 les) hout (oot mt) 


being refuelied 








189 


AviaTION FacTFILE: HELICOPTERS 


SCHWEIZER 


330 


@ American light helicopter @ Hughes ancestry @ Limited sales 








esigned in the early 1980s to meet 
D the US Army’s requirement for a 

new flight training helicopter, the 
Schweizer 330 was produced with three sets 
of controls so that two students could be 
instructed simultaneously. It lost to the 
Bell TH-57 Creek in the itary competition, 
but has been sold subsequently as a three- 
or four-seat light utility machine. It offers 
an attractive combination of low cost, high 
performance and mission flexi 











A Looking 
similar to the larger 
Hughes/McDonnell Douglas Model 500 series 
of light helicopters, the Schweizer 300 first flew 
jin June 1988, and went on sale during 1993. 
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ScHweizeR 330 








Y Common components 

In common with rival light helicopter 
designs, the 330 shares many 
components with another model, the 
Series 300. These include its basic 
fuselage structure and flying controls. 


A Army evaluation 
Schweizer's design was one of several tested for 
the US Army's New Training Helo requirement. 


Sluggish sales > 

Sales got off to a slow start, with 
only 12 Schweizer 330s being 
delivered by 1996. 


Y First flight 
N330TT was the first 300 

prototype and made its maiden 
flight on 14 June 1988. 


Versatility > 
The 330 was designed from the outset 
to fulfil a variety of roles, including fire 

fighting and law enforcement. 












FACTS AND FIGURES 


» Some design features of the 330 can be > Main rivals in the US light 
traced back to the Hughes 269, which market include the best-selling Robinson 
first flew in 1956. R44 and Enstrom 480 series. 


> The first Schweizer 330 in Europe w: > By January 1997 a total of 15 Schweizer 
demonstrator for Saab Helikopter. 330 helicopters had been delivered. 


> West Palm Beach Police Department in > The Venezuelan army is one of the few 
Florida operates a fleet of 330s. military operators of the 330. 





PROFILE 


Lightweight 
performer 


chweizer’s Model 330 is 
a turboshaft-powered 
development of the 


manufacturer's established 
Model 300. Originally a Hughes 
design, the Model 300 had been 
developed from the Model 269. 
Production was transferred to 
Schweizer in 1983 

The 330 was designed to 
combine safety and mission 
flexibility with outstanding 
perfor The unusual 
























Retaining many design features from the two 
seat Series 300, the larger 330 offers an 
excellent view from the cockpit, The interior 
layout is flexible and three sets of full controls 
can be specified for student training, 















Proven utility helicopter designs 


Il AEROSPATIALE ALOUETTE Il: Dating from the early 1950s, | AEROSPATIALE GAZELLE: Successor to the Alouette Il, the 
the Alouette was one of the first truly versatile light helicopters. 





fuselage shape, combined with 
large stabilisers, make the 300 
particularly stable, and the simple 
push-rod control system avoids 
the excessive weight and cost of 
hydraulic boost and stability 
augmentation devices. The 
fuselage also helps provide lift 
during forward flight and 
improves the flow of air to the 
main rotor 

Other safety features include a 
crash-resistant fuel bladder and a 








we 











Gazelle was also built under licence in the United Kingdom. 
















Left: An interesting and practical 
feature of the 330 is its ability to 
run on turbine fuel instead of 
Avgas if the operator wishes. 






















= 










Right: This view of NSSOTT shows the | uu 
similarity of the 330 to the elderly 
300, especially the cockpit and doors. 













cabin floor and seat structure 
which has been specially designed 
to absorb sudden vertical impact 
during deceleration. 















Considerable attention was paid 
to ease of maintenance and this is 
reflected in the design of the rotor, 
Unlike the rival R44, the 330 
features three blades and all are 
full interchangeable, Elastometric 
dampers are incorporated. 


On the original prototype, the 
tall boom was an open design, 
similar to that of the Series 
300, The fuselage was later 
redesigned to produce an 

incredibly well streamlined 

integrated tail unit 
































(4 
N330 


A single Allison 250-C20 turboshatt 
powers the Schweizer 330. Flat-rated 
at just 175 kW (235 hp,), this engine 
has the ability to run on turbine fuel 

instead of Avgas and offers excellent 
hot-and-high performance, 


Serialed N330TT, this particular machine was the first 
‘Schweizer 330 built and made its maiden flight on 
14 June 1988, Originally painted white, it was: 
‘subsequently modified with a more streamlined 
fuselage and repainted in this blue colour scheme. 


I BELL 206 JETRANGER: One of the most successful 
helicopters in the world, the Jetranger is a familiar sight. 








UISING SPEED! 


Two of the Schweizer 330's 
narkot are the 
machines by 





design also has 
‘much shorter 
range than its 
rivals, Enatrorn’s 
480 is probably 
the better al 
round helicopter 
and has seating 
for up to five, but 
retails for a 
similar price 

to that of the 
more advanced 
‘Schweizer 330, 


Both the Schweizer 
‘and Enstrom 
helicopters are 
powered by single 
Allison 250 series 
turboshatts, 
‘Although the 330 
therefore has a 
respectable 313 KW 
(420 hp.) it does 
hot offer the same 
level of performance 


330 
Type: three-seat light utility helicopter 


Powerplant: one 313.2-kW (420-hp) Allison 
250-C-20 turboshaft 


Max cruising speed: 200 krv/h (115 m.p.h) 
Range: 498 km (309 mi.) 


Hover ceiling: 4300 m (14,100 ft.) in ground 
effect 


Weights: empty 508 kg (1,117 Ib.); loaded 
1012 kg (2,226 Ib.) 


Fuel capacity: 227 litres (60 gal.) 





Accommodation: one pilot and two passengers 
Dimensions: 

tailplane span 2.04 m (6 ft. 9 in) 
length 6.82 m (2 ft. 4 in.) 
height 2.91 m (9 ft. 6 in.) 


main rotor disc area 52.5 m’ (565 sq. ft.) 


ACTION DATA 


ScHWEIZER 330 












nain rivals inthe light helicopter 
{orn 480 and Robinson R44, Both these 





105 kr (115 mp. 


\~<j> —! 


as the Enstrom. The ‘9 390) 480 
R44 boasts far less SSK 13 kW 
power but also out- (ARB) (20 hp.) 


performs the 330, 


better all-round performance than the 330, which 
may be a reason for the Schweizer's relative unpopular 
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Aviation Factrie: HELICOPTERS 


SIKORSKY 


R-4/R-5 


@ First production helicopter @ Successful design @ Wartime service 











any people believe the role of the 
NM helicopter in World War II was 

restricted to experimental flights. 
The USAAC took it far beyond the test phase 
and Sikorsky’s diminutive R-4 performed 
some of the most significant flights of the 
entire war. Pilots found themselves 
confronted with an entirely new era of flight, 
and the potential of the military helicopter 
was quickly seen. As a search and rescue 
platform, it was a life-saver. 


A Sikorsky’s R-4 can 
rightly be considered as the world’s first 
true production helicopter. First flying in 
1939, it entered service with the USAAF, the 
USN, the RAF and the Royal Navy. 
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Sikorsky R-4/R-5 | 


Natural progression > 
Following on from the R-4 was a 
slightly larger machine, the R-5. It 
is seen here in early configuration 
with a tailwheel undercarriage. 











































4 Production gets underway 
—" , With flight trials having been conducted 
A successfully, the R-4 was put into production at 
S Stratford, Connecticut in early 1942. 








Workhorse forerunner > 

Although the R-5 was successful, 
redesigning it resulted in the 

| S-51, which did more to establish 

| the concept of rotary-winged 

| flight than any other helicopter. 








4 Distinctive looks 

Compared to later designs, the R-4 was an 
ungainly machine featuring a boxed spar 
fuselage covered in fabric. 





| British helicopter evaluation > 
After the R-4 had been ordered by the ps 
US armed services, a handful found 2 
their way overseas. The Royal Air || 
Force and Fleet Air Arm evaluated the || _ 
type during the closing months of 
World War Il. In UK service, they were 
given the designation Hovertly Mk |. SS —— 














> Thirty production machines (YR-4As and 
YR-4Bs) were ordered in total. 


> A Sikorsky R-4 was the first true 
helicopter to make a landing at sea. 


> On 17 May 1942, the XR-4 flew a distance 
of 1224 km (760 mi.). 


> US Army Air Force R-4s were used to 
rescue downed crews in the Pacific. 


PROFILE 


Rotary-winged 


warriors 


gor Sikorsky finally 
[ini to fly his first 
successful rotary-winged 
craft in 1939. Known as the 
VS-300, it was instrumental in 
the development of the world’s 


first true production helicopter 
the amazing Sikorsky R-4 








United States Army Air Force. 
They were later augmented by 
100 more R-4Bs which featured 
more powerful engines. R-4s 
were pioneers in the 








development of the helicopter 
and, on 6 May 1943, an early 
production machine became 





With the VS-300 flying at 
speeds of up to 113 km/h 
(70 m.p.h,) by 1941, it was 
obvious that a more practical 
machine was viable. 

The resulting XR-4 featured 
an enclosed cockpit with dual, 
side-by-side seating and a 
single Warner R500 piston 
engine. After successful trials, 
an order for 30 production 
aircraft (three YR-4As and 27 
YR-4Bs) was placed by the 









the time, the cockpit 
of the R-4 was quite 
unusual for many pilots. 
The aircraft commander 
sat in the right-hand seat 
twas not a difficult 
machine to fly and pilots 
could go solo in just a 
few hours, 








Another feature pioneered by the R-4 was 
the interchangeable undercarriage. R-4Bs 


the first helicopter to land 
successfully aboard a ship, 
touching down on the aircraft 
USS Bunker Hill. 

Using the R-4 as a basis, 
Sikorsky developed the larger 
R-5, which featured an all-metal 
fuselage and other 
improvements. It first flew in 
1943, but did not enter service 
until after World War IL 
Nevertheless, it proved 
tremendously successful and 












some 379 of these aircraft, later 
called $-51, were built 


All R-4s were fitted with three-bladed main 
rotors, To reduce weig 
from spruce wood, which proved a problem 
during rescue operations in the Pacific theatre 








The XR-4 was powered by a 123-kW 
Warner R500 piston engine, From pre: 
production machines onward, this was 
substituted by a 138-KW (180-hy 





Because of the extreme upward 
tapering o ge, a very long 





in service with the US Navy aboard ships 
were often fitted with floats. 





Early Sikorsky helicopters 


I sikoRSKY R-<: Installing the R-4's engine and gearbox in a 


ew, much more streamlined fuselage resulted in the R-6. They 
were delivered to the RAF as Hoverfly Mk IIs. 


tall wheel was necessary to keep the 
R-4 level while on the ground. 


Il Sikorsky $-52: This little helicopter has the distinction of 
being the first of its type to feature all-metal rotor blades. It also 
established national helicopter records for speed and altitude. 





they were constructed 


Sixorsky R-4/R-5 






















This photograph is unique, 


together. The evolution of the 
helicopter can already be seen. 


to land a helicopter on board ship. 


Tests were conducted in which the tall rotor was mounted 
horizontally, with the hub pointing skyward, Although the airc 
Could get airborne with few problerr 
were stil difficult, The XR-4 reverted to the more familiar layout. 




























Despite its appearance, the f 





was extremely strong, with diagonally 







mounted spars increasing stifiness 
and strength, The rear section was 
noovered 


During initial trials the Sikorsky R-4 wore an overall silver dope 


scheme with full colour insignia. Wartime operations saw the 
adoption of a drab green colour scheme to offer some form of 
camouflage to the vulnerable R-4. 


I SIKORSKY S-55: Entering service in 1952, the S-55 served 
with the US Army and Air Force in large numbers as the H-19. It 
was built under licence in France and the United Kingdom. 














—— 











Left: Col Frank Gregory, who helped to 
bring about the R-4, was the first person 


stability and directional control 

















showing the Sikorsky R-4, R-5 and R-6 kg (2 





Accommodation: tv 














65 m (48 ft. 11 
3.78 m (12 ft. 5 in.) 
105.3 m’ (1,133 sq, ft.) 





i 























GETTING IT RIGHT 


MULTIPLE ROTORS: Igor Sikorsky's most successful test 
before the R-4 was the VS-300, This strange-looking machine 
made its maiden flight on 14 September 1999. Sikorsky had 
been experimenting with the idea of rotary-winged aircraft for 
many years, but until the late 1930s the technology was not 
sufficient to warrant a full working example, This tri-rotored 
layout was just one configuration tested on the VS-300. 

















FURTHER IDEAS: After experimenting with many 
configurations, Sikorsky discovered that stability and 
directional control problems could be solved by 
adopting an anti-torque rotor on the tail. This 
configuration has been adopted by the vast majority of 
helicopters since; the design is similar to that which 
ultimately emerged on the R-4 itself. 
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AVIATION FacTFILE: HELICOPTERS 


SIKORSKY 


R-4/R-6A 


@ Helicopter at war @ First in service @ Rescue role 











gor Sikorsky flew the prototype of his 
i first helicopter, the VS-300, in September 
1939. By January 1942 his company had 
built and flown a more powerful derivative, 
the VS-316A and it was this model that the 
US Army Air Force bought for evaluation, as 
the XR-4. The USAAF went on to buy more 
than 100 R-4Bs. In October 1943 Sikorsky 
flew the XR-6, an improved variant with a 
more powerful engine and a more refined, 
streamlined fuselage. 
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A The father of modern 
helicopter design, Dr Igor Sikorsky (right), 
stands in front of a YR-4, which dictated the 
basic handling characteristics of helicopter 
flight for the next generation, 













Sikorsky R-4/R-6A 














A Merchant Navy 
Sikorsky R-4B helicopters flew 
from merchant ships, acting as 
air observation posts. 

















A Warbird 
Helicopters were employed 
during the war by both the US 
Navy and Army; one is seen lifting 
off on an early operational flight. 


























A Casualty evacuation 
In addition to two crew members, two stretcher cases 
could be carried externally, enabling advanced area rescue. 


Y Tail rotor trials 


A developmental model takes to the air, showing the early 


=—— | style auxiliary tail rotor. 














A Precision flying 
Bringing new dimensions 
of flight to the masses 
was part of the 
helicopter's early role, as 
in this display. 














FACTS AND FIGURES 


> Colonel Frank Gregory made the first » The US Navy established its first 
helicopter landing aboard ship, on 7 May helicopter squadron, VX-3, at Floyd 
1943 in Long Island Sound, USA. Bennett Field NAS. 


> The first flight of the XR-4 was on > Three YR-GAs made the first rescue 
14 January 1942. mission in China during World War Il. 


> Early XR-4s had a metal and fabric- 
covered fuselage. 


> R-4Bs became the first production 
helicopters in the world. 











PROFILE 


The helicopter 
goes to war 


wo batches totalling 41 
YR-4Bs were used for 
trials by the USAAF and 


US Coast Guard, the latter using 
three examples designated HNS- 
1, Such was their success that a 
further 100 production R-4Bs 
were delivered. A number were 
diverted to the US Navy, while 
45 others were passed to the 
RAF as Hoverfly Mk Is. 

The R-4B was subsequently 
used operationally during World 
War I and 3 
of notable firsts, including being 


the first helicopter to land 
ship at sea 


improved fuselage and a 1 
powerful 179-kW (240-hp. 
Franklin engine (in all but 


production YR-6s and 193 
R-6As were used by the L 


Navy as the HOS-1 and ar 
10 were supplied to the R 


hieved a number 











The cockpit, with side-by-side seating, 
was fitted with instruments for both 
pilots, Glazing was extensive, giving 
‘excellent visibility in all directions. 





tubes, This 





rover 






a Warner R-5 

















Sikorsky’s VR-316B was the 
XR-6 ~ essentially a refinement 
of the R-4 featuring a vastly 


prototype). Twenty-six pre- 


production R-6As were built, all 
by Nash-Kelvinator, Of the: 


The main rotor head was 
straightforward design con 
rods all mounted on a reli 


Mounted vertically directly behind the pilots, 





the R-4, driving both rotors through a 




















ona 


more the Hoverfly Mk IL 
) After 1948, the R-4 and R-6 
the became known as the H-4 and 
H-6, respectively, Though they 
had relatively short careers, they 
paved the way for lat 

se, 36 developments. The helicopter 
S configuration they pioneered 
nother remained essentially unchanged 
AF as for more than 30 years 









imple and 


pylon of four steel 
4 effective and extremely versatile, 


1 radial engine powered 


of transmission shafts 


An example of a Sikorsky R-4B in US Army service 
with the Air Jungle Rescue Squadron, which was 
‘employed to retrieve wounded soldiers and 
aircrew from inaccessible areas. 


ME THREE TALLs: 
rotors was thought to be 





The box-like fuselage consisted 
of heavy gauge steel tubing with 
welded joints and was covered 
In fabric to reduce drag, 


the addition of tail 
answer, eventually 
the single rotor was seen as most effective. 


Left: Single-engined and with a crew of 
two, YR-6As flew numerous missions 

involving spotting, reconnaissance and 
rescue over land and at sea. 



















Above: YR-4Bs gave bomber crews the chance of rescue, if 
needed; this one lifts off to search for a ditched aircraft. 


Three rotor blades were constructed from 

ting of various push laminated spruce with balsa leading edges 
covered by fabric, an unusual construction 

method which proved extremely durable, 















After numerous experimental trials 
the mounting of the tail rotor in the 
Vertical position was found to give 
the best directional control 


Problems with landing resulted in the 
tall wheel being moved to the rear of 
the boom from its earlier central 

Position, so allowing better handling 


vi) 
BASIC DESIGN: With the Sikorsky R-4 the 

Nie crepe ropes 

solved. This example is seen with floats. 














Sikorsky R-4/R-6A 





R-4B 
Type: experimental, training and rescue 
helicopter 


Powerplant: one 138-kW (185-hp.) Warner R- 
550-1 or R-550-3 Super Scarab radial piston 
engine 


Maximum level speed: 
Endurance 
Climb rate: 2440 m in 45 min 
Range: 209 km (130 mi.) 

Service ceiling: 2440 m (8005 tt) 


Weights: empty 913 kg (2,013 Ib); loaded 
1153 kg (2,542 Ib) 








20 km/h (74 mph) 


approx 2 hr 














Accommodation: two pilots seated side by side 


Dimensions: rotor diameter 11.6 m (38 ft.) 
‘overall length 14,85 m (48 ft) 
height 8,78 m (12 ft. 9 in.) 
rotor disc area 105.3 m’ (1,193 sq. ft) 


COMBAT DATA 
















By obtaining sufficient knowledge with the YR-4B, Sikorsky 
‘developad in parallel the completely new tandem two-seat 

Dragonfly with increased performanice, The addition of the 

medevac role saw the Sioux's speed reduced, 





SERVICE CEILING 


The Dragonfly arrived 


dang te a —— 


stages of helicopter 
Ez vaano') aa 


design, when a small 
‘5B DRAGONFLY 


all-metal fuselage was 
adequate for the 
‘579 km (360 mi.) 


type's operational role 
Later types had to be 
larger to fulfil a wider 
range of duties, 
leading to a reduction 
In performance. 


Early developmental 
flights revealed that 
the helicopters had 
oor range, More 
Powerful engines and 
improved designs 
enabled the 
endurance of later 
variants to be 





nas. 
Increased, although we 
this did not last. The (130 mi.) 
requirements of the 

services for a larger Zo 


load-carrying 
‘capability meant that 
final versions of all 
three helicopter types 
hhad reduced range 
and speed. 
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AVIATION FacTFiLe: HELICOPTERS 


SIKORSKY 


S$-51/R-5 


@ Rescue helicopter @ Amphibious design @ Mail service 

















fter its success with the R-4, the 
A USAAF issued a requirement for a 

larger machine which was able to 
carry out tasks such as observation duties. 
Vought-Sikorsky’s Model 327 was designed 
to meet the new specification and shared the 
R-4’s basic layout. However, it was an entirely 
new design and seated two crew in tandem 
in a more streamlined fuselage. Sikorsky 
went on to develop the S-51 civil helicopter 
from the R-5. 





A This S-51 is rescuing a 
member of the Canadian Armed Forces from 
a platform during a demonstration. The 
Sikorsky displayed excellent handling 
qualities, which are vital for rescue work. 
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Sikorsky S-51/R-5 

















Y Airborne angel 

The Sikorsky S-51 saved lives by 
ensuring that casualties received 
medical attention quickly. This 
‘example carries two wounded 
men to a field hospital. 














~~ 





A Early days 

With the fuselage panels removed 

for an engine test the small sizeof 
the R-5 is readily apparent. 





Crop sprayer > 

Seen displaying an unusual rig for 
spraying crops, the S-51 saw wide- 
spread civilian service as an air 
ambulance and work-horse. 


A Cross-deck operations 
Returning an admiral to his ship, an S-51 lands 
precariously on a gun turret. 























Staying afloat > 
A US Coast Guard H-5 sits on the water with 
emergency floatation bags inflated. 


(ont = _aeueeae 


FACTS AND FIGURES 


> Westland built the R-5 under licence in > In 1950 Sikorsky built and tested a single 
Britain as the WS.51 Dragonfly, for the XHO3S-3 with a redesigned rotor head 
RAF, Royal Navy and civil operators. and blades. 

> Nine HO3S-1s were used by the US Coast > ‘Two XR-5As were fitted with British 
Guard as HO3S-1Gs. instruments to an RAF requirement. 


» HO3S-1s served with distinction in the > The R-5B, R-5C and HO3S-2 were 
Korean War with Squadron HU-1. planned variants later cancelled. 

















PROFILE 


The first rescue 
helicopter 


ive prototypes were built On 16 February 1946, the first 
under the designation S-51 took to the air, This model 


XR-5, the first of which had a larg 






















r four-seater cabin, a 








flew on 18 August 1943. Power —_nosewheel (the first R-Ss had a —_ wheel/pontoon landing gear 
was supplied by a fuselage tailwheel behind the cabin) and a The US Navy took delivery of 
mounted 336-kW (450-hp.) higher gross weight. More than three R-5As, designated HO2S-ls, 
Pratt & Whitney R-985 radial 200 were built, including a batch in late 1945, and later ordered 88 
engine. These were followed by for the Royal Canadian Air Force, HO3S-1s, equivalent to the H-SE 
26 YR-5A evaluation aircraft and ‘The USAF bought 11 examples. Although officially designated 














The cockpit provided 





To extend the capabilities of Three main rotor blades were itt 











accommodation for two craw the design, a stretcher could producing enough lift for the heli 
pated in tandem. Excellent visibility be attached on each side of srprisingly good performance 
was afforded to the pilot which was the helicopter to evacuate 

ideal for search and re wounded personnel, 





MARINES areas 


MAMS33 ow speed hendling 
manoeuvring in t 


The fuselage was of an all 


Left: The H-5, seen here 


returning after a rescue, was Powerplant: one 336-kW (450-hp,) Pratt & 
the primary SAR helicopter 
for the USAF throughout the 


1950s and rescued both 


servicemen and civilians, 





34 R-SA service aircraft, which as R-5Fs, in 1947 1s observation aircraft, they 
could be fitted with stretcher From June 1948 the R-5 family performed a number of tasks. 
carriers for casualty evacuation. was redesignated H-5 and, later Examples were also built 
These R-SAs were the first that year, the ARS added H-5SGs_ under license by Westkand in 
helicopters employed by the (based on the H-SF with a hoist Britain and served with the Fleet 
Air Rescue Service (ARS). Of and other equipment) to its Air Arm and the RAF. In Royal 
these, 21 were converted to inventory. The last H-5s built (in. Navy service the helicopters Above: The first amphibious helicopter for US service, 
R-SD standard with a rescue 1949) were 16 H-SHs, which operated as ‘plane-guards’ flying the new wheel/float combination of the Sikorsky design 
hoist and an external fuel tank. were equipped with combined from aircraft-carriers, greatly improved its capabilities. 






lad to the R-5 
sopter ti 















lowed for excellent 
articularly when 
hover, a fact that 
ame to appreciate, 





A standard tricycle Sikorsky R-4. The design Displaying the title Southern Comfort on its 
undercarriage was installed was far more resistant to the nose, this example served with MAMs-33 in the 
on the helicopter to which elernents, which was vital as Korean war. The helicopter patrolled the Sea of 



















floats could be attached for the heli 
rescue work over water, 





I sikorsky Hoss-1: I sikonsky H-19: 
Developed shortly after the Continuous development of 
‘S-51 the HOSS-1 offered the helicopter fleet saw the 
a larger cabin area to H-19 become one of the 
accommodate more people. most successful early 


Used alongside the S-51 in 
the Korean War the type was 
used by both the US Navy 
and Marines. After Korea it 
was employed by the US 

| Coast Guard, 


designs. Constructed under 
licence by Westland in 
Britain the helicopter was 
often seen rescuing people 
from the sea, as illustrated 
here by this USAF example. 








Japan retrieving downed pilots. 





floats to allow landings on the 
‘sea, This proved invaluable 
during rescue work. Though 
highly effective, the use of 
floats resulted in a loss in 
performance and many 
operators did not use the 
extra capability. 
















Sikorsky S-51/R-5 





5B 
Type: two-/four-seat rescue and utility 
helicopter 







Whitney R-985-AN-5 radial piston engine 


Maximum speed: 171 kn/n (106 m.p.h); 
cruising speed 197 km/h (85 m.p.h,) 














initial climb rate: 3048 m (1,000 ft.) in 15 min 
Ri 


Service celling: 4390 m (14,400 ft) with an 
operational load 









579 km (360 mi.) 













Weights: empty 1715 kg (3,781 Ib); take-off 
2189 kg (4,826 Ib.) 










Dimensions: 

main rotor diameter 14.63 m (48 ft) 
length 17.4 m (67 ft) 
height 3.96 m (13 ft) 
rotor disc area 168.15 m’ (1,810 sq. ft) 














ACTION DATA 


Constructed under licence by Westland as the Dragonfly, the 
Sikorsky R-5 showed the rapid improvernents that helicopters 








‘were making by its speed advantage over the Sikorsky F-4B a 
design which was produced just a few years botore, This w 
repeated again in the Whicwind which offered a larger cabin area, 


(a Wi 3168 kn (102 9.2), $e 
RMD WAS Mk 7-176 kv (109 m9.) “egg 
a 


Though smaller 
than the Whirtwind 
the Dragonfly 
enjoyed ane of the 
highest operational 
ccolings of the 
‘early holicopters 
But this was 
reduced in the Air 
Rescue Service 
role when the 
fuselage was fitted 
with a hoist and an 
‘auxiliary fuel tank 


WEIGHTS LOADED 


The small fuselage of the Dragonfly restricted its capacity to tit 
any more than a minor load, The larger cabin area of the later 
Whirlwind proved to be far more practical, capable of carrying 
survivors, troops, and medical attendants. 


$43 


WHIRLWIND HAS. 7 
‘2663 ky (5,677 Ib.) 2065 kg (6,316 Ib.) 1153 kg (2,542 Ib.) 
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‘AVIATION FacTrILe: HELICOPTERS 


SIKORSKY Sikorsky S-55/H-19 




















Y Piston power 
- -1 The large, bulky radial was faired under twin 
clamshell doors. Engineers loved this as it 
meant easy access to the engine. But the 


@ Korea veteran @ Pioneering troop-lifter @ Air-sea rescue marriage of helicopters and large piston 
engines was never really successful. 











A At home on floats 

From the start, the helicopter's unique ability made it 
ideal for maritime use, and the float-equipped S-55 
served as a rescue machine for many years. 





Troop carrier > 

The S-55's ability to carry up to 10 fully-equipped 
troops was used in the development of an entirely 
new kind of warfare known as helicopter assault. 
Troop-carrying S-55s saw action around the world, 
from Malaya to Algeria. 










Load-lifter > 
Hauling logs in the 
Rockies was another 
task that earlier 
helicopters were not 
capable of. The need 
for a powerful turbine 
engine was 
demonstrated vividly 
when carrying loads 
at high altitudes. 








Sling load supplies > 
The ability to get supplies to troops miles from any 
airfield was especially useful in Korea, where UN 
units were frequently bypassed and surrounded. 
The narrow fuselage profile made underslung load- 
carrying preferable to using the tight cabin space. 












































he S-55 was the first in a long line of 
successful large Sikorsky helicopters. 
Starting life as a piston-powered 
machine with a limited load-carrying capacity, 
the S-55 later received a turbine engine and 
considerably more capability. It could perform a 











Py ' 4 Peg The US Navy HOS-4 versior Army 
variety of roles, including airlifting troops, ‘A. The S-55 was one of the first really > ee eee eee Sire Pol lacs 


practical large helicopters. Its career was 





air-sea rescue work, air taxiing, cargo-haul meer be ws ai Seer eee 

i- i & an exciting one, with constant wartime Westland-bui were sometimes In an air show at went ng, an 

ig = Sach e error. The S88 50K et isa) Wii a vine anghis @nd more powered by the Alvis Leonides Major RAF Whirlwind dragged a stuntman on a 
ie Korean War, but was still providing useful piston engine or Gnome turboshaft. bicycle through trees. 


+ ses, a . power, it shone as a versatile machine. 
service to military and civil users in the 1980s. 
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PROFILE 


First of the big 


Sikorskys 


clicopters really came 

of age after 1945, and 

the type owes much to 
the work of the great Igor 
Sikorsky. After the pioneering 
S-51, Sikorsky set about 
building a utility machine for 
the US Air Force, designated H- 
19. The first of these, known to 
the manufacturer as the S-55, 
flew in November 1949. It was 
powered by a Pratt & Whitney 
radial piston engine, similar to 
those in wartime fighters, The 
drive shaft ran under the 








The US Air Force operated the S-55 as the 
H-19A and H-19B in the air-sea rescue role. 
The same version was known as the H-19C 


Chickasaw in US Army service. 





The two-man cockpit had 
full dual controls, It was 
‘extemely noisy, especially in 
the radial-powered versions, 


The engines of the S-55 
were consistently uprated. 
‘The first H-19 had a 

Pratt & Whitney R-1340 
radial, but the Wright 1820, 
of the HRS-4 had twice 
the power. 


cockpit to the high-mounted 
rotor. With a rear cabin that 
could carry 10 passengers, the 
S-55 was an instant success, and 
its combat debut came in 

Korea, It was licence-built by 
Westland in Britain, and se 
with the Royal Navy's ‘Jungly 
squadrons in Malaya, dropping 
commandos into the forest 
French $-55s, built by SNCA, 
served in Algeria, pursuing the 
FNLA into the Atlas mountains 
In numerous wars from the 
African desert to the jungles of 








The main cabin accommodated uy 
10 passenger 
walls facing inwards; three on the 
and rear walls, and two each side. 












seated against the 



















Vietnam, $-55s carried out 
thousands of troop lifts and 
medevac (medical evacuation) 
missions. Later, when 
re-engined with a turboprop 
instead of the heavy piston 
engine, it gained a new lease 
of life and soldiered on into 
the 1990s. 








starboard-mounted winch, 


The wide, stable undercarriage 
was essential as the S-55 
was tall, although the engine 
weight was low down. Early 
helicopters often suffered 
‘ground resonance’ due to thelr 
shape, which on occasion 
caused bad accidents, 


ip to 


front 





Search-and-rescue S-56s had ae 4 


Sikorsky S-55/H-19 


The S-55 was very similar to its Soviet counterpart, the 
Mi-4, Both types provided valuable new experience of 
operating helicopters in unusual roles and conditions. 


16 16 m (53 
12,85 m (12 ft, 
4.07 m (13 ft. 3 in.) 
204.94 m’ (2,206 sq, ft) 


COMBAT DATA 


MAXIMUM SPEED. 


‘Tho earllest helicopters were far from spritely machines. Although 
capable of 180 knv/h (112 m.p.h) the original $55 cruised at 
446 knvh (90 r,p.h,). The Soviet Mil came atter the S66, It 
looked similar but was a much larger and more powerful machi 
with slightly better performance. The turbine-powered 'Huey’ flew 
In the late 19508, and was to replace the $-55 in many of its roles. 


No halcopter was 
economical, and the ety 
generation of machines ge i) 
used fuel at a great rate. 580 km 

However since they were 

Gesigned fr short range 
tasks auch aa coastal 
rescun, amphibious 
assault or logistic support 
on the bate, thei 
lack of range was seen as 
no real anclcap, 


‘The helicopters which entered service at the end of World War I 
\Wwere pushed to carry two or three passengers as well as a pilot 
So the S-55, which made its maiden fight in 1949, was a 
revelation. Capable of liting 10 troops, it was easily the most 
‘capable helicopter of Its time, only surpassed by the much bigger 
Mil Mi-4 in the early 1950s. 
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The 8-55 had an 
all-metal rotor, a great 
improvement on the 
wooden versions of 
early helicopters. The 
three-bladed rotor had 
conventional hinges. 


rat 


heigl 
rotor disc area 








































The tail rotor was 
simple two-blaced 
unit, driven by a long 
shaft from the main 
transmission under 
the main rotor. 


The main fuselage was of conventional 
aluminium and magnesium semi 
monocoque construction, except for the 
chrome-molybdenum steel rotor pylon, 























iii 
Rid se 
eee 








‘UH-1B "HUEY" 
B troops. 
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AVIATION FacTFILe: HELICOPTERS 


SIKORSKY 


S-56/CH-37 MovJAvE 


@ US Army and Marines transport @ First twin-engined Sikorsky 



















or 10 years after its first flight the S-56 
- was the largest helicopter flying 

outside the Soviet Union and, until the 
end of 1961, it was the largest helicopter 
operated by the US military. Designed to 
meet a US Navy and Marine Corps 
requirement for an assault transport, it was 
also the first twin-engined Sikorsky design. 
Designated HR2S by the Navy, the S-56 flew 
in 1953. It served in larger numbers with the 
US Army as the H-37 Mojave. 


A With experience 
gained in designing the S-56, Sikorsky 

went on to produce other large single-rotor 
designs, like the S-64 Skycrane (CH-54 Tarhe) 
and S-65 (CH-53 Sea Stallion). 
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[ech Ts Ee PROT OUMILR ace sti 
Sikorsky S-56/CH-37 MosJaAve 


i —=s Y Retractable landing gear 

















Mojaves were not only novel in their 
engine arrangement; they also had a 
retractable undercarriage. The main 
gear assemblies retracted rearwards 
into the engine nacelle. Each leg was 
supported by twin wheels. 








K \ 





A Valuable heavy-lifter 
H-37s provided US Army logistics personnel with a 
heavy-lift capability that they had never had before. : = a 




















4 0n exercises in Puerto Rico 
HR2S-1s of HMR-461 touch down at a 
marked landing area during exercises. 





0 Y YH-37 for the Army 
In 1954, the US Army tested a 
pre-production XHR2S-1 as a YH-37. 

















4 Early warning variant 
Two HR2S-1Ws, with APS-20E radar 
scanners fitted, were evaluated by the | 
US Navy. However, airframe vibration 
badly degraded radar performance. 


























FACTS AND FIGURES 


> Mojaves were replaced by the CH-54 > Army H-37As entered service with the 4th 
Tarhe, which weighed less but could lift Medium Helicopter Transportation 
five times as much cargo as the CH-37. Company in February 1958, 


> In all, 150 S-56s were built; a prototype, > The H-37A had a fuselage capacity large 
55 for the USMC and 94 for the Army. enough to hold three Army jeeps. 


> 1959 saw the first overseas H-37 > The Army briefly evaluated one of the two 
deployment, by the Army to Germany. HR2S-1Ws in ‘Arctic’ colours. 





PROFILE 


First heavy-lift 
chopper for the Corps 


espite being piston from otherwise inaccessible. 
ined at a time when — enemy-dominated areas. 
most new helicopter Sikorsky’s S-56 was designed 











designs were powered by to meet a US Marine Corps 
lightweight and powerful requirement for an assault 
turboshafts, the CH-37 (as it was helicopter able to carry about 26 
known to the US Army and troops. The machine’s unique 
Navy after 1962) proved its configuration, with its engines 
worth as a heavy-lift helicopter. in nacelles separate from the 

This was illustrated by the fuselage, left the latter clear for 
type’s brief deployment by the load-carrying. Large clam-shell 
Army in the Vietnam conflict doors in the nose allowed 





Four CH-37Bs recovered $7.5 straight-in loading of up to 
million worth of downed aircraft 907 kg (2,000 Ibs.) of cargo into 
during June 1963, many of them — the winch-equipped hold. 


Originally designated HRS-1 by the USMC, the S-56 g Barney ay 
became the CH-37C when US military designation Epa ine tac areres 
systems were unified in 1962. " 


eee A 
























(f HMR 4EI i 





yovided access A common feature of Army and Mé 
4, A ramp was fuel tanks of 1136-ltre (300-gallon) 
ed for vehicles the undercarriage. Fuel reached th 





Marine Corps helicopters at war 






the US Army in Vietnam in 1962, the 'Huey' was equipped nine Marine transport (HMR) 
adopted by the Marines in UH-1E form and squadrons in Korea. Their main role wa: 


quickly deployed to Southeast Asia. carrying, the type seating up to eight troops. type for the Marine Corps. assault helicopter until the UI 


lb2 MARINES 






Above: A Marine 
Corps CH-37C and 
UH-34D return to 
MCAS El Toro, 
California, from an 


Fifty-five HR2S-1s were 
delivered to the US Marines; 
two were later modified for 
early warning duties by the 
Navy as HR2S-1Ws with a large 








radar scanner installed in a oe 
radome fitted under the chin 

After evaluating an XHR2S-1 Right: Distinctive 
(YH-37), the Army took delivery ‘eyes’ painted on the 
of 94 H-37As, all of which were front of the engine 
delivered by June 1960. Most nacelles were a 
were later converted to H-37B common feature of 
standard with improved systems. both Marine Corps 
The last CH-37s were retired in and Army CH-37s. 


the late 1960s. 





ble F-2800 Double We Industry practice at the time of the S-66's design was t 
the Northrop P-61 employ fore- and aft-mounted tandem rotors. Sikorsky 

and Douglas A-26 Invader broke with convention, using a single large, five-blacied 
plication in the S-5E main rotor with a four-bladed anti-torque rotor at the rear. 


Positioning the engines in separate nacelles 
vin the fuselage 
and a 907-kg 


sided loading, 


allowed more payload 10 
A rail along the cabin cellin 
(000-Ib,) capacity winch 









> 


‘After evaluation of the first production 
examples by HMX-1, HR2S-1s were 
delivered to service units including 
Helicopter Transport Squadron (HMR) 
161. Today this unit, now designated 
arine Corps CH-3 air of auxiliary HMH-461, is a Marine Helicopter 
acity, fixed to the fuselage Inboard Squadron, Heavy and operates 
ee direct via external pipe Sikorsky CH-53E Super Stallion: 





II BELL UH-1E IROQUOIS: First employed by MJ SIKORSKY HRS-2: HRS-1s and HRS-2s Il SIKORSKY CH-59A SEA STALLION: First Ml SIKORSKY UH-34D (HUS-1) SEAHORSE: 


deployed in Vietnam in January 1967, the CH-53_ The most widely used piston-engined helicopter 
8 troop _was specifically developed as a large assault —_of the war, the Seahorse was the USMC's main 
entered service. 
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Sikorsky S-56/CH-37 MoJave 










CH-37B Mojave 
Type: troop and supply transport helicopter 


Powerplant: two 1566-KW (2,100-hp.) Pratt & 
‘Whitney R-2800-54 Double Wasp radials 


Maximum speed: 200 krn/h (124 mp.h) 
Range: 233 km (145 mi.) with maximum 
payload 

Weights: empty 9730 kg (21,450 Ib.); maximum 
take-off 13608 kg (30,000 Ib.) 


Accommodation: two or three crew, plus up to 
26 troops, 24 stretcher cases or three jeeps; 
Undersiung loads of up to 4536 kg (10,000 Ib.) 
may be lifted 





Dimensions: 

main rotor diameter 21.95 m (72 ft) 
fuselage length 19.58 m (64 ft. 3 in.) 
height 6,71 m (22 tt) 
rotor disc area 379.03 mi (4,080 sq, ft) 


COMBAT DATA 


Marine Corps CH-37Cs (HR2S-18) were marginally faster than 
the Sikorsky UH-34, which had beon one of the Marines’ larger 
helicopter types. The tandem-rotor Boeing-Vertol Sea Knight 
was a substantially faster aircraft 


(ae 








40 SEAWORSE 150 Am (90 
ia 


TROOPS 
US Navy and Marine Corps H-348, H-378 and H-46s represent 
‘advances in helicopter design and a trend toward larger machines 
fable to carry more troops and cargo. The UH 
purchased by the Navy for vertical replenish 





‘was specifically 
rent (vertrep) duties, 





tReHRR ERA 
reeeeeee 





ona7¢ 20 troops 
(UH-34D SEAHORSE 18 troops 


[UH-460 SEA KNIGHT 25 troops 


Though able to lit heavy loads, the CH-37 was a ttle short on 
‘ange compared to the Seahorse. in service with both the Marines 
‘and Army, the type was often fitted with extra external fuel tanks to 
boost range performance. Boeing-Vertol’s Sea Knight took most 
performance standards to new heights on entering service in 1964, 








cHa7e ‘UH-340 SEAHORSE ——_—UI-4BD SEA KNIGHT 
233 km (148 mi.) 283 km (182 mi.) ‘370 km (230 mi.) 











AVIATION FactFILe: HELICOPTERS 





SIKORSKY 


S-58/H-34 CHocTaAw 


@ ASW/utility helicopter @ US Army, Navy and Marines @ Piston engine 








new generation of helicopter design 
A: ushered in by Sikorsky’s S-58. 

Prior to its first flight in 1954, 
helicopters had been built for their unique 
capabilities, with little thought given to their 
role suitability. The S-58, operated by the 
US Navy, Marines and Army, was a highly A The military S-58 series 
versatile helicopter suited to a variety of was so successful that examples soon 
roles. It went on to win many export orders started to appear all over the world. VH- 
in both military and commercial versions Be are used to siopont Freeidert 

as 5 isenhower on a visit to Spain. 

and a few still remain in service. 
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Sikorsky S-58/H-34 CHocTaw 
























V US Coast Guard rescue 

Based on the Marines HUS-1A (CH-34E) 
version, six HUS-1G (HH-34F) helicopters, 
capable of operating on amphibious 
pontoons, were delivered to the Coast Guard. 


A Japanese HSS-1 
Japan obtained a large number of ex-US Navy 

HSS-1s (nicknamed the ‘Hiss-1’ in US service) and Y Back to Earth 

used them in the search-and-rescue role. HUS-1 helicopters belonging to the Marines 
had the honour of recovering several 
astronauts and their capsules from the sea. 





A Folded 
Choctaw 

The US Army's 

CH-34A Choctaw 


retained the 
fuselage folding 
capabilities of its 























naval counterpart. 4 Bullpup shot 
Many Choctaws Several experiments were carried out with 
flew with US forces armed H-34s, but none entered service. This 


based in Germany. Marines HUS-1 makes an early test firing. 








FACTS AND FIGURES 


> When he checked in for a Sabena S-58 > US Army CH-34s maintained a constant 
flight, Igor Sikorsky was asked if his patrol along the border of West Germany 
name was spelt like the helicopter's. with Czechoslovakia and East Germany. 

> US military designation changes in 1962 > The US Army-Marines Executive Flight 
led to the HSS-1 becoming the SH-34G. Detachment used VH-34D aircraft. 

> ‘Doughnut’ bags could be fixed to the > A total of 603 S-58s were delivered to 
S-58 undercarriage to make it amphibious. the US Marines. 


Sikorsky S-58/H-34 CHoctaw 





























H-34A Choctaw 
‘Type: piston-engined transport helicopter 
Left: Sebene, Belgium's neviona Powerplant: one 1137-kW (1,524-hp.) Wright 


airtine, was an early operator of R-1820-84B/D Cyclone radial piston engine 
passenger helicopters, flying 


Sikorsky’s 
stunning S-58 





‘S-55s. These were replaced Maximum speed: 196 km/h (122 m.p.h.) at sea 
3 level 
nen the Bell XHSL-1 fuselage and tail rotor forwards, by S-58s from 1956. nn 
anti-submarine warfare and the main rotor could also be Initial climb rate: 335 m/min (1,100 f.p.m) at 
(ASW) helicopter proved folded. The US Marines used the sea level 






















disappointing, the US Navy was stripped-out’ HUS-1 Seahorse Range: 397 km (250 mi, with standard fuel 
1 that it had ordered the as a 12-seat utility transport. Civilian S-S8B/Ds were used Hover ceiling: 1490 m (4,900 ft.) in ground 
Sikorsky XHSS-1 as a back-up. As The US Army, in a similar to carry cargo, while Sabena effect; 730 m (2,395 ft.) out of ground effect 
the HSS-1 Seabat, the new position to the Navy, was launched scheduled helicopter atcene 3516 8 749 
slicopter entered service disappointec 1e Piasec services © 18-seat $-5i 2 empty equippe 9 (7, i 
helicopter entere 1 US Navy service Jisappointed with the Piasecki vic with the 18-seat S- maximum take-off 6350 kg (14,000 Ib.) 
in August 1955, with aircraft often H-21 and ordered the H-34A Military S-58s were exported to 
flying in hunter-killer pairs and Choctaw straight off the many countries and a turbine esenceg al HEA ORR 
later in close co-operatior sroduction line in 1955. The engine conversion is available main rotor diameter 17.07 m ( 
later in r peration with product nin in 19 Th " gine convetsionie st silabl fength, rotors tuming 17.27 m(66 ft. 7 in) 
SW ships. 359 ordered by the Army could in the United States. height 4,85 m (15 ft. 10 in.) 


The HSS-IN version pioneered each carry 18 troops. 
the use of the auto-hover 


Thadecasle by lokling tie AY 
made easier by folding the rear 


main rotor disc area 228,81 m’ (2,463 sq. ft) 





Above: The S-58T conversion is powered by a Pratt & COMBAT DATA 


Germany used its H-34s as utility transports supporting Whitney Canada PT6T-3 Twin Pac coupled-turbine engine. | [INUUUNaI0) 
the army, and in the SAR role with a winch mounted Only a small number of customers have been found. Westland in the UK developed the Wessex as a turbine-engined 


above the cabin door. These SAR H-34s have now 
been replaced by Westland Sea King Mk 41s. 


‘evolution of the §-58, Speed was increased by the new engine, 
but only slightly 


rT 


Pilots had! an excellent view trom driven by a large gearbox in the tabiiser. Within the tain ; 

the high-set cockpit and large P upper-eer fuselage which recelved Structure immediately below thi ML MOUND" 175 ka (109m 7 
cabin windows. These windows drive ftom a high-speed shaft that was the gearbox which linked 
could be slid to the rear along ran upwards from the engine the tall rotor driveshaft to a long WESSEX HO.Mk 2 242 kaw (132 i 
rails, for cooling or a better view between the crew seat shatt that carried drive from the 


vertically downwards ‘main gearbox to the tail 
HOVERING CEILING 


Improved altitude performance was the principal benefit of turbine 
power, The Mi-4 ‘Hound! had poor performance compared to the 
5-58, with the Soviets traling in helicopter technology in the 1950s. 


































— 


WESSEX HC.Mik 2. 
— 1220 m (4,000 ft.) 

‘An R-1820 nine-cylinder diagonally-mounted Most S-58s retained the tail: —- 

engine drove the high-speed shaft to the main Two windows we xd in the left-hand folding of the original HSS-1 bigd 7 








gearbox, Cooling air was drawn in through large The rugged, fixed undercarriage side of the cabin, with a large sliding door > The tail folded along this pO apeitpeeees 
fils around the upper nose. Complete engine incorporated a rearwards-angled on the opposite side providing access, hinge line to lie along the left 00 
ac0ess was provided by the clamshell doc shock-abbsorber strut. Various flotation A'slung load of 2268 kg (6,000 Ib.) or 18 fuselage side and was useful 


which formed the nose, aids could be fitted, troops could be carried. for transportation, 





MAXIMUM TAKE-OFF WEIGHT 


Inthe transport role maximum take-off weight reflects the load. 
that an aircraft can lit. For the ASW role cabin space for avionics 
is important, and the 8-58 strikes a balance between the two, 


ee 


Mi-4 "WOUND" WESSEX HC,Mk 2 
{6950 kg (14,000 Ib.) 7550 kg (16,650 Ib.) 6123 kg (13,500 Ib.) 


Sikorsky S-58 selection 


I H-344 CHOCTAW: H-34s became the standard US Army [Hi 11-342: Sikorsky delivered 90 H-34As to the French army I s-58T: New York Helicopter received two of these turbine- 
light transport helicopter. This helicopter has an unusual fin- and Sud-Aviation built a further 166 under licence for army and engined conversions, which were fitted with a greater number of 
mounted whip aerial and was later updated to H-34B standard, _navy use in the Algerian war. windows. S-588/D models are the most popular for conversion. 

$58 
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Aviation Factrie: HELICOPTERS 


SIKORSKY 


S-61 


@ Search and rescue @ Oilrig supply @ Passenger carrier 


















© an imperiled survivor of a sea 
disaster, no gift could seem more 
heavenly than an S-61 helicopter 
lowering its survival hoist. A quantum leap 
in helicopter design, the long-serving S-61 
Sea King has been a diligent labourer at 
many civil and military tasks. But no-one 
appreciates this superb helicopter more 
than the thousands around the world who 
are alive today because of an S-61 rescue. 


A The rescue crews of 

S-61s carry out hundreds of dangerous 
missions every year, often at great risk. 
Search and rescue is a favourite job for 


aircrews. 
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Sikorsky S-61 























A Instruments 

Flying rescues in all weathers 
needs a comprehensive 
instrument panel. 




















4 Pilot rescue 
The Belgian air force 
is one of many that 
uses the Sea King to 
snatch its downed 
pilots from the sea 
after they have 
ditched. Belgian 
Sea Kings are kept 
busy, working in the 
crowded Channel 
shipping lanes. 


AHeli-liner 

S-61s are very common in 
the North Sea area, 
operated by Dutch, 
Norwegian and British 
companies in the oil and 
gas sector. Its safety and 
size make it ideal in this role. 




















4 Oilrig supply 
| The S-61 has been a very 
popular oilrig helicopter in the 
| North Sea. Its twin engines 
: and all-weather capability are 
=a) essential in this work, 











| Load lifter > 

Using an underslung net on its 
=| cargo hook, the S-61 can lift a 
| wide variety of different cargoes 
\ of up to 3630 kg (8,000 Ib.). 





























FACTS AND FIGURES 


> The S-61L land-based prototype made its > S-61 production by Sikorsky came to an 
maiden flight on 6 December 1960. end after two decades on 19 June 1980. 

> Military S-61s served in 30 countries, plus 
with the US Air Force, Navy, Marine Corps 
and Coast Guard. 


> S-61Ls entered service with Los Angeles 
Airways on 1 March 1962. 
> Aheavylift version of this helicopter, 


nicknamed the ‘Payloader’, carried 
cargoes as heavy as 4990 kg (11,000 Ib.). 


> S-61s were licence-built by Westland in 
Britain and Agusta in Italy. 

















PROFILE 


Sikorsky to 
the rescue 

















one of the most important 
figures in rotary-wing aviation 
and the ‘angel of mercy’ S-61 





was one of his most remarkable duty in offering salvation to 
achievements, Built in land those endangered by natural 
based and amphibious versions, catastrophe, fire, ship-sinking, Bright yellow RAF S: 


the $-61 came into being partly 


it for military tasks, including 
anti-subma 
However, civil S-61s became 





supplying offshore oilrigs, ge 


Sea Kinc HAR.Mk 3 


Built under licence by Westland, the Sea King 
performs a wide variety of military tasks with both 
the Royal Navy and the Royal Air Force. One of its 

most important roles is non-military, however, 

since it is Britain's most important search-and- 
rescue helicopter. 











The windscreen can 
tba jettisoned to allow 
the crew to escape 
in an emergency. 


Sea Kings are 
usualy flown by 
two pilots, but oan 
be flown single e 
handed. Rescue crews 
generally include a / 
winch operator and 
winchman, 


ussian-born aviation helping construction proje 
R vere Igor Sikorsky was and shuttling airline passengers 
No role filled by the 
ubiquitous $-61 is more 
important than its continuing 


and other calamities. The S-61 
because friendly nations needed offers the speed, range and 
lifting capability to fly quickly to 
ine and rescue work, a trouble spot, hover, and lift 
people to safety. It can carry a 
fantastic performers for Sikorsky, considerable amount of se 
food and medicine. 











exceeds 10,000. 





Westland aircraft are powered The Sea King has a large 
by two Rolls-Royce Gnome —_six-bladed main rotor 
tutboshaft engines in place of giving it good hovering 
the General Electric engines of performance in adverse 
the S-61 weather. 












































a 


‘a Kings are 
a common sight along the UK 
coastline in the summer months 
rescuing people stranded on 
cliffs or at sea, No-one knows 
the number of successful S-61 
rch rescues, but the figure probably 














The main compartment of the 
Sea King can carry up to 22 
survivors, or up to a dozen 


The S-61R is a revised Sea King 
incorporating a rear ramp. As 
with most Sea Kings it can land 
on water, but this rarely happens: 
the high-mounted engines and 
gearbox make it top-heavy and 
vulnerable to swamping in all but 
the calmest of seas. 





The front of the hull mounts 

two searchiights to 

floodlight the rescue scene. 
ch is mounted above 












Westiand's Sea King has a 

six-bladed tall rotor, compared to 
the five-bladed rotor of Sikorsky's 
original S-61 





sinking yacht in 


== ee) 
storm-tossed waters. |¥ » ch eral 


Sikorsky S-61 





S-61N 


Type: all-weather helicopter transport and 
rescue aircraft 





Powerplant: two 1119-kW (1,500-hp,) General 
Electric CTS8-140-1/2 turboshatts 


Maximum speed: 241 km/h (150 m.p.h,) at sea 


level 


Range: 797 km (518 mi), with 30-minute 
reserves 


Service ceiling: 3810 m (12,500 ft.) with typical 
load 


Weights: empty 8674 kg (12,340 Ib); loaded 
9299 kg (19,000 Ib.) 


























Dimensions: 

rotor diameter 18.9 m (62 ft) 
length 22.2 m (72 ft, 10 in) 
height 5.92 m (17 ft, 6 in.) 





rotor disc area 





280.47 m’ (3,020 sq, ft;) 













ACTION DATA 


LSet 
ati 


M4 WAZE’ 218 kn (136 m9.) S—gii, 


Big helicopters carry much more powerful engines and larger rotor 
blades, generating more lit than smaller machines, As a resut, 
they are generally among the fastest of all rotary-wing cra. 


0 
Savor gutyeguenede smmmam 
Srcunae” OOODEOHONE 


S6N 241 kr (150 m, 





and tor rescue wor, PHHHHHHHOPOH ., sam 
is fully amphibious, PVE 2 passengers 


iving added safety) () 


for over-water sorties. 


Endurance is a key 
quailty in a rescue 
helicopter. Sea 
disasters can take 
place hundreds of 
miles from shore, 
‘and ance there it 
‘can take several 
minutes to winch up 
fone survivor. A full 
load can take hours 


Shed ne 


S6N 
hrs 30 mins 
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AVIATION FacTFILE: HELICOPTERS 


SIKORSKY Sixorskxy S-61/SH-3 SEA KING 


Y Topex 
Ss a 61 / Ss H = 3 Ss E A Ki N G An SH-3H, belonging to HS-9 from Carrier Air Wing 8 aboard the 
USS Nimitz, flies in company with a Brazilian Navy machine during 


the annual ‘Topex' anti-submarine warfare exercise in the Atlantic. 


@ Anti-submarine helicopter @ In service for 30 years 































Sea Kings were used for 
recovering astronauts after the 
Apollo lunar landings. 




















a 
| 
; A Space rescue 













In the early 1970s the USN needed a helicopter to 
perform both plane guard and ASW duties aboard 
its attack carriers and the SH-3 proved ideal. 


V Enduring design 

Despite being in service for nearly 40 years, the 
outward appearance of the S-61 has surprisingly 
changed very little, though the latest versions are 
considerably more capable than early variants. 








Y Helicopters for the White House 
Possibly the most glamourous of all S-615 
are the VH-3Ds in use as VIP transports for 
the US president and government officials. 























s a true rotorcraft pioneer, Sikorsky 

was quick to realise the potential of 
the helicopter for anti-submarine 

warfare (ASW) operations. With its HSS-1 





FACTS AND FIGURES 


Seated F ee. eta > Sea Kings were heavily involved in > Aeronautiche Giovanni Agusta acquired a 
aoe at a ee ay eaeai pots a Vietnam, rescuing many downed USN licence to assemble Sea Kings for the 
jlesigned the HSS-2 Sea King as its turbine- pilots during the long conflict. Italian air force and navy. 
engined replacement. The company could ‘A One of the world’s best known > Asmall number of RH-3A minesweeper > Argentina is unique in that it operates 
not have realised that the Sea King would helicopters, the Sikorsky S-61 is also one of Variants ehvisied eenlios 1 100%" both Sikorsky and Agusta built examples. 
’ the longest-serving. Although now a rare 

become one of the world’s most important aight i106 Navy cololirs) tha iype continues > The Royal Canadian Navy was the first > The SH-3 has been replaced by aboard 
helicopters, in service with the US Navy export customer, ordering 41 of the type. USN carriers by the SH-60F Sea Hawk. 


to fly with other air arms. 
(USN) and many export customers. 
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Sikorsky S-61/SH-3 SEA KING 











PROFILE 


Backbone of the 
world’s navies 


nown by Sikorsky as the remaining USN Sea Kings have 
K: 61 and by the US all been upgraded to SH-3H 

Navy as the SH-3, the ndard. The design has also 
Sea King serves into the late formed the basis of the much: Above: SH-3s can actually be 


1990s in considerable numbers, modified Westland Sea King. refueled in flight, though the usual 
having flown for the first time In addition to its ASW method is somewhat different 








Below: In Italian naval service, the 
Agusta SH-3Ds wear this dark sea 

grey colour scheme with high visibility 
day-glo noses and tail bands. 





































on 11 March 1959, machines, the USN also flew from that shown here! 
Combining the roles of nine examples of the specialised 
submarine hunter and killer RH-3A minesweeping version of Export customers included 
thanks to its Bendix AQS-10 the basic SH-3, while a number Argentina, Brazil, Canada 
dipping sonar, Ryan APN-130 of combat search and rescue Denmark, Iran, Italy, Japan, ie 
ae and torpedo or depth HH-3 aircraft, also based on the Malaysia, Peru, Spain, and the heaaee re 189 mieon) 
bomb weapon load, the SH-3A _SH-3 airframe, were built for UK. Several of these deals have ‘ength Se SHEEN ERS 
was an instant success, The few the US Air Force. included production licences height 5.13 m (16 ft.9in) 









ACTION DATA 





Powering the SH-SH variant are two General Al Sea Kings are fitted with five-blade m 
Electric T58-GE-10 turboshafts, These provide These can be folded aft and are interchangeable. They 
Impressive performance for a relatively large also feature the Sikorsky spar inspection i, which 
helicopter and allowing the aircraft to carry releases an inert gas if the blades are cracked, thus 
ntial underslung loads if so required, alerting mainten att top 

























This SH-3H of HS-7 ‘Shamrocks’ served aboard 
the USS John F. Kennedy (CV-67) during the 
carrier's 1983-84 Atlantic cruise. 





Even when It entered service, the Sikorsky Sea King was a 
tial problem: @ powerful machine, able to lft substantial loads. in later years 
‘Westland built its own version with more powerful engines. 


—— => “ie 


m~, 
. 
Lm SEA KING SEALING HAS. MKS 
[ RANGE | ‘osha (24m) oem) 
When employed for 


plane guard or 
The anti-torque tail rotor is Lesiod eet Aa 
fitted on the port side and duties the Sea King 
tures five blades. A | does not operate 
ablliser is fitted on the | far afield. in the 
ASW role Sea 
Kings work with 
























Equipment unique to the USN 'H ide. The entire tail 
int includes an AQS-13B sonar Wn is moveable and 
a Canadian Marconi surveillance can hinge to starboard for pop ld 
spable of landing on water for brit rf, and towed magnet bilty and stowage Doser Aaremends 
ulpted to act as a watertight hull detector for hunting submarines, arvier decks. Super Froion is 
primary a tactical 
transport helicopter. 












‘anomaly 





All Sikorsky S 
necessary, T 


amphi 
side of tl 





Sea King goes foreign 





I BRAZILIAN NAVY SH-3D: A number of machines were I smspF Hss-28: Mitsubishi of Japan acquired a licence to ‘(MJ SPANISH SH-3D: This smart example is one of a batch of Deecle beleg 
delivered to the Brazilian Navy and operated by 1° Esquadro de _bulld Sea Kings and Japan's Maritime Self-Defence Force uses. _@x-USN machines transferred to Spain. These have been fied with mee 
Helicopteros Anti-submarinos from Sao Pedro de Aldeida. the type for anti-submarine warfare and rescue duties. upgraded to SH-3H standard and serve with Escuadrilla 001. powerlul engines, 


es —— 





the Westland Sea 
King performs lass 
well than its 
slightly older 
Sikorsky cousin. 
The lumbering, 
Super Frelon is 
very slow by 
comparison. 


~ L- 

















‘Aviation Factrite: HELICOPTERS 








SIKORSKY 


S-61R/CH-3 


@ USAF transport @ Combat search and rescue @ US Coast Guard 





Sikorsky S-61R/CH-3 


= : : Y Italian navy SAR 
n Agusta built 20 HH-3Fs from 1973. These were 
\ similar to US Coast Guard aircraft. 
s 











A Inflight refuelling 

In 1966 the USAF revealed a series of tests 
using a US Marine Corps KC-130F tanker. 
Ten contacts of up to five minutes duration 
were performed. 


Y Civilian model 

Sikorsky’'s own S-61R hovers above the first USAF 
CH-3C. As the aircraft was designed around a USAF 
requirement, commercial buyers did not appear. 











A Practice rescue 

US Coast Guard machines used their search radar, 
hoist and amphibious capabilities to the full. The 
HH-3F was used to search coastlines and out at sea. 













Test boom > 
Carrying an air data boom for 
experimental and test purposes, 
the first CH-3C, in common with 
others of the model, was later 
upgraded to CH-3E standard. 

















n 1962 the USAF borrowed three SH-3A 
helicopters from the US Navy. Used for 





transport as CH-3Bs, these aircraft from FACTS AND FIGURES 

the Sikorsky S-61 series impressed the Air 
HH-3Es made the n-stop At least nine USAF surplus CH-3Es and 

Force so much that it ordered a new * Bical fear Raconis tighes in 1967, me HH-3Es were purchased by the US Coast 
version for its own use. Known as the making nine tanker contacts each. Guard to supplement their 40 HH-3Fs. 
S-61R, this transport helicopter went on to ‘A Optimised for USAF > ‘The first S-61R flew on 17 June 1963, > In 1975 CH/HH-3Es became the first 
save many lives in the CSAR (combat use, the Sar ues Pia pie highly almost one month ahead of schedule. helicopters in the US Air National Guard. 
search and rescue) role over Vietnam as SUCCOES ha Varaties Sd, Utica yoeroe rene 
pera ini ni ee Mia fa Kay. Fw aborett con inatch the > The CH-3E could seat up to 30 troops or > Variants of Sikorsky's S-70 have replaced 

e ‘Jolly Green Giant’ and, from 1968, fame of the ‘Jolly Green Giant’. carry 2270 kg (5,000 Ib.) of cargo. S-61Rs in US service. 


with the US Coast Guard as the Pelican. 
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PROFILE 








n order to satisfy the USAF's. 
[oscnens Sikorsky found 
that a major redesign of the 
SH-3 anti-submarine variant of 
the S-61 was necessary. The 
company designated the new 

helicopter S-61R and four 







USAF’s ‘Jolly 
Green Giant’ 





1119-kW T58-5 engined CH-3E 
began in 1966, Meanwhile, the 
USAF had an urgent need for a 
helicopter capable of rescuing 
downed aircrew in a hostile 
environment — Vietnam. 
Optimised for CSAR, the 








Above: CH-3Es also carried a winch 
above the starboard forward door, 


Below: The rear loading ramp had 
upper and lower parts, allowing 
vehicles up to 2.21 metres 

(7 ft. 2 in.) tall to be loaded. Large 
sponsons on either side of the 


water and accommodated the 
main landing gear. 


fuselage kept the aircraft stable on 


Sikorsky S-61R/CH-3 






Type: long-range combat search-and-rescue 
helicopter 


Powerplant: two 1044-kW (1,400-hp,)General 
Electric T58-GE-10 turboshafts 


Maximum speed: 261 km/h (162 m.p.h) 
Climb rate: 6.7 m/sec 

Range: 1005 km (624 mi.) 

Service ceiling: 3660 rm (12,008 ft.) 


Weights: maximum take-off 10002 kg 
(22,0466 Ib.), usual gross 8165 kg (18,000 Ib.) 











versions of the basic HH-3E had armour, defensive adding extra flexibility and giving the | Armament: at jeast two 7.62-mm or 12.7-mm 
amphibious transport design machine-guns, jettisonable long- _ helicopter a secondary SAR role. machine-guns on flexible mounts, fired through 
were built range fuel tanks and an in-flight | the side doors 

Principal amongst the design refuelling (IFR) probe. Such was HH-3F Pelican for the US Coast | Dimensions: 
changes were a tricycle nose- the ability of the HH-3E that it Guard, Basically an HH-3E with — | main rotor diameter 18.9 m (62 ft) 
wheel undercarriage and a large often rescued downed aircraft as military equipment removed, the length 17.45 m (67 ft. 3 in) 
rear loading ramp door, Of the well as aircrew and became reraft gave superb service into height 5,51 m (18 ft) 















This Is an Air Force Reserve squadron HH-3E in 
standard ‘European One! camouflage. In 1990 the 
HH-60G Pave Hawk began replacing HH-3Es. 
‘The new helicopter retains all the best features m@ 

of its ancestor, including jettisonable 
‘external tanks and an IFR probe, 


ee 


‘A five-bladed aluminium tail rotor was adopted 
directly from the SH-3, A strut-braced tailplane 

was mounted opposite the rotor mounting 

Dn the ground, the tall-low in-fight attitude was 
otrected by the length of the undercarriage, 





the 1990s, flying long-range rotor disc area 280.5 m’ (3,020 sq. tt.) 


rescue and anti-drug missions. 


initial CH-3¢ 41 were 
built before production of the 


nodel, known as the ‘Jolly Green Giant 


The last development was the 





Twin T58-GE- 10 turboshafts gave 

the HH:3 good speed and climb 

performance, With the enemy 

Closing in on a casualty, speed was 
ential for a successful r 


The main rotor did not retain the blade 
folding mechanisms of the naval SH-3, 
Vietnam pilots are rumourec 
the rotor to trim branches from trees, 

allowing them to reach downed airmen. 














The HH-SE f 
with armou 
radio and navigational avionics 
Coast Guard HH-3Fs added se 
for maritime operations, Up to 
natients could be acc 
square-section cabin, 





Wided its two-man flight crew 
stection and a comprehensive 
ite, 

rch radar 
stretcher 
>rmmodated in the 























































HH-GEs were the first 
helicopters to carry in 
flight refueling booms, The 
probe was telescopic 
extending to twice its 
retracted length in order to 
keep the HC-130's drogue 
and refuelling hose well 
clear of the rotor blades 

















Hydraulically operated doors formed the rear loading ramp. The open upper section 
retracted into the upper fuselage, while the lower part hinged downwards to form 
the ramp. In combat, the partialy open ramp often held an extra machine-gun. 


COMBAT DATA 





Al three of these helicopters offer good long-range performance, 
‘essential in the SAR role, Although the HH-3E's range is shortest 

when equipped with in-fight refueling capabilyits range is limited 
only by the endurance of the crew and the durablity ofthe airframe. 


~_ 


1005 kam (624 mi.) 








| US COAST GUARD SAR: Having located the 


| survivor using search radar, locater beacons 
oe distress flares the HH-3F crew pluck 
‘casualties to safety using thayescue winch. 


USAF VIETNAM CSAR: While a 
Douglas AD-1 Skyraider provided 


cover, the HH-3E winched shot- 
USAF CH-3C DRONE RECOVERY: DC-130 Hercules released | 


down aircrew from the jungle. 

‘The helicopter's own machine- reconnaissance or target drones. After using up all their fuel—_| 
guns forced the enemy to these drones are recovered by the CH-3C and returned to 
undercaier uaa base, where they may be prepared for re-use, 


1230 kam (764 mi.) 
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AVIATION FACTFILE: HELICOPTERS 


SIKORSKY 


S-62/HH-52 SEAGUARD 


@ Search and rescue helicopter @ Turbine-powered @ Overlooked 





















onceived in the mid-1950s, the 
S-62 incorporated several new 
features. The US Coast Guard was 
sufficiently interested to purchase the type 
as the HH-52A Seaguard. A single T-58 
turbine, a relatively spacious fuselage and 
amphibious capability made the S-62 an 
ideal search and rescue helicopter, 
particularly for coastal areas. It was 
capable of operating from almost any 
surface in just about any weather. 


‘A Looking like a scaled-down 
version of the S-61 Sea King, the S-62 was 
not a great commercial success and only a 
handful were built. It served with the US 
Coast Guard and in Japan. 
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Sikorsky S-62/HH-52 SEAGUARD 


| <4 On land and water 







One of the prototypes performs a ‘power-off’ 
landing. As an amphibious helicopter, the HH-52 
proved ideal in the coastal SAR role. 










Y Northern search and rescue 
HH-52s operating from ice-breakers received a 
bright orange scheme with a white stripe for 

greater conspicuity over the frozen sea. 








A Rig support 
First order for the S-62 came from 
Petroleum Helicopters, which 
purchased a single example for 
serving large offshore oil rigs 
located in the Gulf of Mexico. 


Sikorsky on the silver screen > 

This strange-looking machine is actually a South 
African example, modified to represent an ‘enemy’ “4 
gunship, possibly an Mi-24, for film purposes. |MEW "Aire 


ti. 


= 





<4 Special equipment 

As first delivered to the US Coast Guard, HH-52s 
featured automatic stabilisation, towing equipment 
and other features tailored for the rescue mission. 














‘ACTS AND FIGURES 

> HH-52s based at Houston, Texas, 
frequently practised recovery of the NASA 
Apollo astronauts. 

> First flight of the Sikorsky S-62 took place 
on 22 May 1958. 


> Asmall number of Seaguards were put on 
display in museums after retirement. 


> Nine examples were built under licence 
for service with Japanese Maritime Self- 
Defence Force (JMSDF). 


> One US Coast Guard machine was used 
in the film Airport '77. 


> Acivilian S-62B model was built, but it 
was not popular on the civil market. 





PROFILE 


Unsung rescue 


helicopters 


n commercial aviation, 
[sicss 's S-62 was 

overshadowed by other 
helicopters. The US Coast Guard 
liked it enough to use the type 
from 1963 to 1989 for short- to 
medium-range rescue work, The 
ability to land on water, not found 
in any of today's Coast Guard 
helicopters, helped the HH-52A 
Seaguard in its rescue duties 

The HH-52A also joined the 
Coast Guard ice patrol operations 
aboard powerful ice-breakers, 
Typical was Operation Deep 
Freeze, the exploration of the 





In the late 
f the most 
in helicopters, It was light 
‘compared to piston engines of the period. 


1950s, the General Electric T-58 was 
advanced engines available for use 
powerful and efficient 


Antarctic in 1973. The aim of this 
project was to improve ice- 
breaking services, thus assisting 
the movement of maritime traffic 
through icy waterways. 

Coast Guard pilots and 
crewmen were quite fond of the 
HH-52A — especially its ability to 
operate in all weathers. Although 
most flying was conducted from 
d 
crewmen also serviced the 
HH-52A onboard ship, which 
often proved to be a demanding 
task, By the time the last e: 
retired during 1989, HH-52s had 





shore bases, Coast € 








mples 





Although a considerable imp 
HH-52 did feature @ 


Sikorsky’s amphibious family 


I S-61 SEA KING: Similar in appearance to the smaller S-62, 
the Sea King was one of the most successful helicopters built by 


Sikorsky, It was widely exported. 








Svement over Sikorsky's S-55, the 
izeable number of components fr 
earlier machine, including the rotor blades, heads and gearbox. 


I S-61N: Clearly resembling the military Sea King, the S-61N 
was developed as a civil passenger helicopter. It retained 
amphibious capability and entered service in 1964, 


Sikorsky S-62/HH-52 SEAGUARD 









HH-52A Seaguard 


Type: US Coast Guard all-weather amphibious 
rescue helicopter 


Powerplant: one 932-kW (1,249-hp.) General 
Electric T58-GE-8 turboshaft engine 


Maximum speed: 175 km/h (109 m.p.h.) 
Cruising speed: 144 krr/h (89 m.p.h.) 
Range: 762 km (473 mi.) 





Below: This rare machine is one of a 
very small number of S-62s sold to 
non-US operators. It flew with the 
Canadian Department of Transport. 






















Weights: empty 2224 kg (4,900 Ib); loaded 
9765 kg (8,300 Ib.) 
Accommodation: two pilots sitting side-by-side 


and one loadmaster, plus seating for up to 11 
fully equipped troops if required 





Above: Toward the end of their 
service lives, HH-52s were 
upgraded with Northrop forward- 
looking infra-red sensors, mounted 

























in a small turret on the nose. Dimensions: rotor diameter 16.15 m (53 ft.) 
length 13.79 m (45 ft. 3 in.) 
gained distinction for rescuing height 4.99 m (14 ft. 5 in) 


more people than any other 
helicopter. They were replaced by 
Aérospatiale HH-65 Dolphins 








ACTION DATA 


‘As one of the earllestturbine-powered helicopters, the HH-52 
Ctfered much better performance than several rival machines of 
the day. The ‘Hormone’ was twin-engined but was a relatively poor 






HH-52A SeacuarD 


Some 99 examples of the Sikorsky S-62 were 
delivered to the US Coast Guard. They flew search 
and rescue (SAR) duties for nearly 30 years. 
















nthe 


porter unike te sngorengied Wostand Wessex 
sen 7k (OG 
The new all-metal tuselage was of aluminium construction. The Wessex m1 212k (132 .p.) Nl 





operate a 


aircraft was designed from the beginning to be able tc 
from water, and the hull was fully watertight. 


a 
‘Ka-25PS ‘HORMONE-C’ 209 km/h (130 m.p.h,) 9 
SERVICE CEILING 


Despite being single-engined, both the HH-52 Seaguard and the 
Wes0ex had impressive service ceilings, better than that of the 
twin-engined Ka-25 ‘Hormone’. The single-engined Wessex was, 
‘essentially a licence-buil, turbine-powered Sikorsky 8-58, 


=a 








Like the main rotor, the tall rotor 


WESSEX Mic 1 
ssembly was also from the S-55. 4298 m 
Common components included (ator) 


the twin blades, the tail rotor head, 

auxiliary gearbox and shaft 

assembly, This permitted Sikorsky 

to save considerable time and 

reduce cost during manufacturing, 
sled the company to offer 
at an attractive price. 





Up to 11 troops or rescued personnel 
could be seated on fold-down seats 

the spacious fuselage. Civilian S-62s, 
had forward- and inward-facing seats 
for up to 10 passengers. 


MAXIMUM TAKE-OFF WEIGHT 


A light but strong all-metal fuselage, combined with the low weight 
of the turbine engine, permitted the HH-52 to carry a substantial 
payload if required. At maximum take-off weight the aircraft was 
‘much lighter than either the Wessex or ‘Harman’; the latter tipped 
the scales at almost 8000 kg fully laden, 


— oe 


Mit Ka-25PS 'HORMONE.C’ 
srisnpire.oo0 th) "Toto kg (1,698) 





I s-61R: Yet another derivative of the basic S-61 design, this 
variant had a completely redesigned fuselage with a rear loading 
ramp and a retractable tricycle undercarriage. 





705 hg (6300 


9 
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AVIATION FACTFILE: HELICOPTERS 


SIKORSKY 





S-64 SkKYCRANE 


@ Heavylift helicopter @ Flying crane @ Salvage and retrieval 




















CH-54 Tarhe ~ an American Indian name 
meaning ‘crane’ - by soldiers and the S-64 by its 
makers and by civilians, the big Sikorsky 
SkyCrane lifts, hauls and delivers almost any 
cargo on a sling or in a van under its fuselage. 
Used in combat in Vietnam, this veteran went on 
to serve on construction projects, oilfields and 
logging sites, where the SkyCrane works today 
as a heavylift champion of the skies. 
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his bizarre-looking but superbly performing 
machine has got real muscle. Called the 







A Groundcrew prepare the 
Tarhe to lift another massive load. 
A cargo net is used to gather lots 
of items together so that they can 
all be lifted at once. 


Sikorsky S-64 SkyCRANE 








A The office 

The front end of the Tarhe looks like that 
of any large helicopter, but it incorporates 
a position in the back so that the crew 
can watch the load underneath. 





Y Flying crane 

The S-64 was little more than a rotor system with a cockpit 
on the front. The giant legs could straddle just about anything 
the helicopter could lift. 























4 Rotor system 

The upper part of the Tarhe 
consisted of a propulsion system 
with two engines, and a slender 
boom to hold the tail rotor. 


















































4 Troopship helicopter A 

To turn the S-64 into a troop assault 
helicopter, Sikorsky designed a 
special pod which could be clipped 
underneath the aircraft. This could 
accommodate a large number of 
































tully-armed troops. 


FACTS AND FIGURES 


> CH-54 Tarhe helicopters in Vietnam 


retrieved 380 shot-down aircraft, saving 


$210 million. 


> When repairs were needed to the 11000-kg 
(24,250 Ib.) statue atop Washington's 
Capitol dome, it was lifted away and then 
returned by a SkyCrane. 


> The S-64 made its first flight on 9 May 


1962; about 20 are still flying today. 


> The S-64's cargo pod is a box 8.36 x 2.69 x 


1.98 m (approximately 27 x 9 x 6 ft.) 


> This colossal ‘derrick of the air’ was 
patterned after Sikorsky's earlier S-60 
heavy lifter. 





Sikorsky S-64 SkyCrRaNeE 

































PROFILE 


Sikorsky’s 
heavy lifter 


A huge variety of missions can be flown CH-54A Tarhe 

by the Tarhe, from airlifting field pee 

hospitals (left) through the recovery of Ty saad 

crashed aircraft (below). The aircraft Powerplant: two 3400-KW (4559-hp) Pratt & 
shown left is fitted with skis to operate Whitey 73-1 turboshatts 





from snow, and carries extra fuel tanks Cruising speed: 169 km/h (105 m.p.h.) 
ikorsky’s pioneering efforts mission, the SkyCrane carried on the inside of the undercarriage legs. Range: 370 km (300 mi) 
with heavylift helicopters 4536-kg (10,000-Ib.) bomb used 
reached a peak at the start to blast away trees to create a Weights: empty 8724 kg (19,240 Ib); loaded 
of the Vietnam War, The US landing zone. 19050 kg (42,000 Ib.) 








Army used the CH-54 Tare to The improved CH-54B model ‘Armament: none, but has been used to carry 
sling-lift such weighty cargoes as set international payload and Today the ageing SkyCrane 4836-kg (10,000-Ib.) bombs 

artillery pieces, armoured vehicles climb records which stood for has been retired from military Dimensions: 

and recovered aircraft. In the years before bigger, Russian-built service and is much missed by main rotor diameter 21,95 m (72 ft) 
Southeast Asia conflict SkyCrane’s craft exceeded them, The newer the US Army. Some still soldier length 26,97 m (88 ft. 6 in.) 
cargo pod proved amazingly Chinook and Stallion have on in civil hands, howev height 5.67 m (18 ft. 7 in.) 





main rotor disc area 378.1 m* (4,070 sq. ft) 





useful, for it could carry 87 replaced the SkyCrane in the hauling logs and outsize 
troops, a mobile hospital or a Amy, releasing many of these cargoes that no other helicopter 
command post, In a less typical —_ sturdy ships for private use. can touch 


he's tall rotor 


ke . ny 
CH 54 TARHE The Tarhe had two engines, which drove the “a . ss s yi woorwentenal 


four-bladed unit 
Now eclipsed by the CH-47 Chinook, the CH-54 was widely main rotor through a central gearbox. The power = a ~ : related to that of the 
used by the US Army in a massive number of roles. If anything from either engine could keep the CH-54 alott in Sea King from which 
Tieedied mavicg, then the Tarte Wie called so move te: Thos an emergency, but not while carrying a load it was derived. 
serving in Alaska became such a part of the local scenery that 
they made their way into traditional native art. 








Since the CH-54's job was to lift heavy loads rather than fly fast 
or fight, much of the rotor system was left uncovered, which 
made maintenance easier. Running along the top of the 

from the engines to the tall was the driva-shaft for the tall 

he CH-54 was one of the fi 

modular aircraft, The cabin 

section, drive train and 


fuselage were interchangeat shin 


ty | = 





wth iti effort in the fd 
d 
[~o's) COMBAT DATA 








made very wide and tall so PAYLOAD 


Designated S-64 by The undercarri 




















‘Sikorsky, the Tarhe As well as conventional forward-tacing that the Tarhe could straddle most loads, Attachment Although the standard Tarhe 
used a modified positions, the cockpit of the Tarhe points on the central fuselage could hold pods designed Could sing loads of up to nine 
version of the $-61 > | also had a rearward-facing station Specialy for the Tarhe or slung loads carried on strops tonnes, was not 0 much ts 
Sea King front end with a large glazed area, This allowed ‘and cables, In Vietnam the CH-54 even functioned as a sony io han esa 
mated to a ‘flying the crew to make delicate a) bomber, dropping giant weapons to clear vegetation for getcned Groeten oar 
crane’ type fuselage. manoeuvres when picking up loads, landing Sites or artilory emplacements. Pinger coy 




















wonton 
You call, | RANGE | 
Heavy halcoptrs are genera caled on to move thei lade 
Tarhe hauls 4 ‘over relatively short distances, to where they can be trans-shipped 
f {> mee conventenal means f teraportaton. As eau, Hey co 
fat tasd a ony opera eos 
Pik CH-S4A a / 
- i] 
2 
CHSIA 
VEHICLE TRANSPORT: Many types AIRCRAFT RECOVERY: Tarhes MAKESHIFT BOMBER: In Vietnam OUTSIZE LOADS: A bewildering PLACING ARTILLERY: The CH-54 was (600 km (373 mi) 
of vehicle could be carried from the regularly retrieved crashed or (CH-54s dropped the BLU-82 bomb variety of loads has been carried by _ the principal means by which the US Army 
underfuselage attachment points. damaged aircraft. to make clearings in the jungle. CH-54s, including boats. shifted its artillery around the battlefield. 








Aviation Factrie: HELICOPTERS 


SIKORSKY 


S-65/HH-/MH-53 


@ Special forces helicopter @ Combat rescue @ Advanced sensors 

















ne of the biggest and most versatile 
combat helicopters ever developed in 
the West, Sikorsky’s S-65 serves with 
the USAF as the HH-/MH-53. In the hands of 
skilled pilots, the S-65 can lift heavy cargoes, 
carry special forces troops far behind enemy 
lines, or successfully rescue downed airmen, A Many airmen and civilians owe their lives to 
using the latest technology. From Vietnam as _ the gallant crews of the HH-/MH-53. Although 
the HH-53C to the Persian Gulf as the MH- primarily tasked with military operations, the 


53J, the S-65 has been a great success story. 2”°"aft have performed a number of highly 
publicised civilian rescues. 
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Sikorsky S-65/HH-/MH-53 


YY Jolly Green doorman 
An MH-53J crewman leans 
through the open escape hatch. 
A window may be fitted in this 
position, but is often omitted, 























A First of the eight Bs 

As the first of eight HH-53Bs, 
this aircraft introduced the S-65 
into regular CSAR service with 
the USAF over Vietnam. 


Y Vietnam insertion 

HH-53Bs were tasked with a 
number of covert missions in 
Vietnam. Troops were often 
dropped by rope to avoid the 
risk of landing in enemy territory. 


A Evolving from the CH-53C 
There was little difference 
between the pure transport 
CH-53C and the HH-53B, except 
for the latter's refuelling probe. 


Y Pave Low Ill 

Although short-lived, the six 
HH-5SH helicopters introduced 
the Pave Low Ill sensor package. 























A Sensitive nose 

All of the MH-53J's primary 
sensors are clustered around 
the nose. They include the 
AN/AAQ-10 FLIR below the 
in-flight refuelling probe on 
the starboard side. 








> Some CH-53C and HH-53B helicopters 
remained unmodified until the late 1980s, 
when they became MH-53Js. 

> MH-53H and MH-53J Pave Low IIs were 
involved in the US invasion of Panama. 


> Having originally used the CH-53A in 
1966/67, the USAF received a handful 
more in 1989 as TH-53A trainers. 

> Sponson bracing struts allowed the HH- 
53B to carry 2460-1 (650-gal.) drop-tanks. 

> Two HH-53Cs flew 14500 km (9010 mi.) 
with only seven stops. 





> MH-53 pilots receive special operations 
training on the TH-53A. 


Sikorsky S-65/HH-/MH-53 
PROFILE 


Enhancing the 
‘Super Jolly’ 








MH-53J Pave Low Ill Enhanced 


Type: twin-engined combat search and rescue 
and special operations helicopter 


Left: This MH-53J 
carries a gun mount on 
its loading ramp. It can 


though more than three 
decades old, the S-65 
remains at the front line 


with the USAF, Special forces 
rely on it for daring missions, 
such as the raid to destroy 
President Noriega’s personal 
jet during the US invasion of 
Panama in 1989, 

In November 1966 the 
US Marine Corps loaned two 
CH-53A helicopters to the USAF 
This led to an order for eight 
specialised HH-53B combat 
search-and-rescue (CSAR) 
aircraft to replace the HH-3E 





then flying with great distinction 
in Vietnam. 

Having replaced the ‘Jolly 
Green Giant’, the HH-53B 
became the ‘Super Jolly’, One 
modified aircraft unsuccessfully 
tested an all-weather sensor 
system known as Pave 
(Precision Avionics Vectoring 
Equipment) Low | 

From August 1968 the USAF 
Aerospace Rescue and Recovery 
Service began receiving the 
HH-53C, With improved armour 
and a comprehensive radio fit 
allowing better communications 












between the helicopter and 
HC-130 in-flight refuelling 
tankers, the HH-53C served 
into the late 1980s, The last 
machine was then converted 
to MH-53J Pave Low IIL 
Enhanced standard 
Developed via the 
unsuccessful HH-53H Pave 
Low Il, the MH-53J is likely to 
serve for many more years 


stowed in flight. 


be easily removed and 


Powerplant: two 2935-kW (3,935-hp.) General 
Electric T64-GE-7A turboshaft engines 


Maximum speed: 315 km/h (196 m.p.h,) at sea 
level 





Initial climb rate: 631 r/min (2,070 f.p.m) at 
sea level 


Range: 868 km (540 mi.) with maximum 
auxiliary fuel 





Weights: empty 10691 kg (23,570 Ib,); mission 
take-off 17344 kg (38,240 Ib.); maximum take- 
off 19051 kg (42,000 Ib.) 


‘Armament: up to three 7.62-mm Miniguns 
or three 12.7-mm machine-guns mounted 





Above: With weapons fitted in all positions, this ‘Super 
Jolly’ shows a typical configuration for special forces 
operations. MH-53Js often fly alone on such missions. 


in the side door, port side escape hatch 
and on the rear loading ramp 


Dimensior 
main rotor diameter 
fuselage length 
height 

main rotor disc area 





22.02 m (17 ft. 3 in) 
20.47m (67 ft. 2 in.) 
5.22 m (17 ft. 2 in.) 

980.87 mi (4100 sq. ft.) 


MH-53J Pave Low 


A number of syste 








are employed to protect the 


helicopter from the enemy. They Include powerful 


For versatility, the MH-63J can be 


perated 





This aircraft is shown in the markings worn while 
based at RAF Woodbridge, Suffolk, with the USAF's 
67th Aerospace Rescue and Recovery Wing. 
The Wing has since withdrawn from Britain. 


infra-red countermec 
above each spons 








ures devices mounted 


from a variety of bases, including aircratt 
sarrier decks, The rotor blades fold tc 
sonserve space, 


Most of the Pave Low lll sensor package is clustered around the nose. 
adome and the larger radome 
of the terrain-following radar have been removed from this aircraft. 


The FLIR (forward looking infra-red) 


Each of the 
1893 litre 


jettisonable in 
is rarely seen without them, 


sponson fuel tanks holds 
el, The tanks are 
ight, but the MH-53J 





‘Super Jolly’ in the Gulf 


Few precise details of MH-53J 


Secure communicatio 
facilities, a global positioning 
tem and night-vision 
goggle compatibility enable 

the MH-53J to perform 
dangerous rm 

The comprehensive avionics 
fit is indicated by the large 
umber of antennas 


Although originally designed to allow 
the rapid handling of light vehicles, the 
main loading ramp also offers a quick 
method of entering or leaving the 
‘Super Jolly’ in the heat of battle, 





operations 
in the First Gulf War have emerged, but itis 
known that the helicopter was used for anti- 
‘Scud missions as well as its traditional roles. 


STARTING THE WAR: 
‘Two forces of four AH-64A 
Apaches, each accompanied 
bby an MH-53J pathfinder, 
eliminated two radar posts 
inside Iraq on the first day 
of the war. 













COMBAT DATA 





Three powerful engines and an uprated rotor and transmission 
system allow the Sikorsky CH-53E to lit a heavier internal payload 
than the other types. External payload is even greater 


wa ECECCLELE 


(MH-53J PAVE LOW IH ENHANCED 9072 ky (20,000 1b.) 


we EHSCHRCCCLLLLE 


(CH-S9E SUPER STALLION 13607 kg (30,000 tb. 








Gua ~FLCELLLELE 


10341 kg (22,800 1.) 


‘CH-470 CHINOOK 


A third engine 
makes the 
CH-S3E one of 
the most powerful 
and capable 
helicopters in 

the world 

‘Among modern | 





machines only the | (CH-470 CHINOOK 
Russian-designed ‘4474 KW (6000 hp) 
Mi-26 is more 

powerful 


MAXIMUM SPEED. 


The CH-53E and the MH-53) have identical maximum speeds 
at sea level, This high speed allows the MH-53J to spend as litte 
time as possible over hostile territory. 


534 PAVE LOW ENHANCED 315 kn (196m. ST 
CH.S3E SUPER STALLION 315 kmh (196 mp.h.) gs 
H-470 CHINOOK 298 koh (185 mp.) Pm 














215 


Aviation FacTriLe: HELICOPTERS 


SIKORSKY 


S-65/RH-53D 


@ Minesweeper @ Hostage rescue helicopter @ Heavy lift 











rom the 34th CH-53A Sea Stallion 
F onwards, all examples of the type were 

fitted with hardpoints enabling them to 
deploy towed minesweeping equipment. The 
US Navy (USN) soon decided that a dedicated 
minesweeping helicopter was required, and 
15 RH-53As were produced by modifying CH- 
53As with more powerful engines. These 
helicopters were the stopgap before the 
definitive RH-53D could be introduced. 
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A A deck crewman 
signals to the crew of an RH-53D that is 
chained to the carrier's flight deck to begin 
pre-flight checks, at the start of another day's 
flying from USS Inchon. 








Sikorsky S-65/RH-53D 


























Y Rescue bid 

Lined up on the deck of USS 
Nimitz, three Sea Stallions are 
prepared for the covert rescue 
mission into Iran. The helicopters 
were painted in a sand scheme. 











































A Personnel transport | 
Navy crewmen exit from the rear loading ramp of this } 
RH-53D, seen on the flight line at Ascension Island in the 
South Atlantic, The helicopter has proved very versatile. 





Deck operations » [- => 
Crewmen cover an RH-53D to 
protect the helicopter from the 
corrosive marine environment. 
















Y Agile performer 

Despite its high weight and 
large size, the helicopter's 
manoeuvrability is exceptional. 














Joint exercises > 
Operating with the Spanish navy on 
joint minesweeping duties, these 
two examples are fitted with 
additional fuel tanks on pylons to 


























increase their sweep area. 








FACTS AND FIGURES 





» RH-53Ds were deployed to the Persian » Once brought to the surface, mines are 


Gulf for minesweeping operations in 


detonated using two door-mounted 


1987, and in 1991 for Desert Storm. machine-guns. 


> Minesweeping equipment is towed 
behind the helicopter on a trapeze. 


> Though a dedicated minesweeper, the 
helicopter also has a transport role. 


> Towing equipment was installed from the > Eight RH-53Ds were used to fly into Iran 


34th production aircraft onwards. 


during Operation Eagle Claw in 1980. 





PROFILE 


Sea-sweeping 
Stallion 


arly experience with 
minesweeping helicopters 
such as the RH-3 Sea King 


had demonstrated that any 













rotary-winged type engaged in 
such work would requir 
enormous power reserves so that 
it could overcome the drag of 
the towed mine sled as it moved 
through the water 

Powered by two 3266-kW 
(4379-hp.) T64-GE-415 
turboshafts, the RH-53D proved 
to be an excellent aircraft for the 
role. In addition, the new 


counte 












Side-by-side cockpit seating provides 
for good crew co-ordination. 
Positioned on the bottom of the 
fuselage are two large mirrors which 
allow the crew to observe operations 
to the rear of the helicopter; this 
particularly useful when the trape: 
being towed. 


















‘An optional refuelling probe can 
be attached to the RH-53D, for 
in-flight refueling from a KG-130 
Hercules tanker aircratt, 






chine has a number of 
features from the RH-53A. It 
also had provision for an in 
flight refuelling probe and 
carried two 1893-litre (500-gal.) 
external fuel tanks 

Using Boeing Vertol Mk 103 
American General Mk 104 det 
and Edo Mk 105 systems to 
act contact 
magnetic mines, respectively, the 
RH-53D also employs the 
AN/SPU-1 Magnetic Orange Pipe 
system against shallow-water 
mines. Such mines are brought 










Because of the incree 
the engines were replaced with the more 
powerful T-64-GE-415, which offered an 
improved safety margin for operations over 
water and when using the towed mine sled 


‘Additional fuel is carried in two large 
tanks positioned on either 


extra lft during fight manoeuvres 

























Above: A minesweeping operation is 
performed in the Persian Gulf under 
the watchful eye of a UH-1N. 


to the surface, where they are 
ted by fire from the 
RH-53D's two swivel-mounted 
acoustic and 12.7-mm machine-guns. 

The RH-53D was disastrously 
and inappropriately used in the 
1980 Eagle Claw operation 








in power required, A large six bladed rotor gives the 
RH-53D a huge lifting abity which is 
vital for its role. Adopted from 

previous ‘53’ models the design has 


proved to be extremely reliable. 

















Sikorsky S-65/RH-53D 





Above: Lifting off from the deck of USS Guadalcanal, an 


RH-53D sets out on another mission, The helicopters 


are normally assigned to amphibious assault ships. 


‘A folding tall is fitted to the RH-530, 
enabling the helicopter to use 
aircraft-carrier its, The large rear 
tail rotor gives the RH-53D 

excellent response to pilot inputs 








The attachment points for the towed 


trapeze used in min 


are located at the rear o' 


Jearing operation 
ne fuselage, The 


rear ramp is left down during such fights 









The rear loading ramp is 
retained on the RH-53D, giving 
the aircraft a secondary heavy 
transport role. 


ide of the 


‘The RH-59D is steadily being removed from 
front-line service. This brightly coloured 
example belongs to HM-12 serving aboard the 
assault ship USS Inchon. 





Operation Eagle Claw 
TEHRAN + 
Desert Three* 


«Desert Two 
“Desert One 


THE RESCUE PLAN: A plan was devised to rescue 

‘American civilians held hostage in the US Embassy in 
Tehran. The operation was divided into three stages. 
However, the catastrophe at Desert One meant that the 
mission was aborted at the first phase. 


RESCUE BID: As dusk fell, eight pink- 

camouflaged RH-53Ds lifted off the 
deck of USS Nimitz and crossed the 
Iranian coast west of Chah Bahar, en route 
to Desert One to meet the six C-130s. 





DESERT ONE DISASTER: As helicopter No. 3 lifted of it 
struck the fuselage of a waiting Hercules. Fire immediately 
| broke out, killing eight soldiers, and the mission was aborted, 








Powerplant: 


Initial climb 


Rant 





span (main rotor) 


length 
height 


rotor disc area 


RH-53D Sea Stallion 


‘Type: minesweeping and transport helicopter 


Electric T64-GE-415 turboshafts. 
Maximum speed: 315 km/h (196 m.p.h.) 
Endurance: 4 hr 


fip.m) at sea level 
413 km (256 mi.) 
Service ceiling: 6400 m (21,000 ft.) 


Weights: empty 10180 kg (22,450 Ib); loaded 
22680 kg (50,000 Ib.) 


‘Armament: two 12.7-mm machine-guns 









two 3266-KW (4,379-hp.) General 






rate: 644 m/per minute (2,113 



















22.02 m (72 ft. 3 in) 
20.47 m (67 ft. 2 in.) 
5.22 m (17 ft. 1 in.) 

380.87 m (4,100 sq, ft) 





COMBAT DATA 





Despite the 





FIH-53D, It can 
‘operate at high 
altitude through its 
Increased engine 
power. The smaller 
HH-E otters lite in 
‘operational ceiling, 
although Its stil 
superior to that of 
the Super Frelon, 
That type will be in 
‘operation well into 
the 19906. 


‘When compared 
to the Super 
Frelon and HH-E, 
the operational 
range of the 
H-530 is limited 
However, with the 
addition of an IFR 
probe, the range 
of the helicopter 
can be greatly 
improved to give 
longer endurance 
and a greater 
operational 













search area. 


I) 


Developed from the earller CH-53 series, the RH-53D has superb 
performance for its size. The necessary increase in power for 
Iminesweeping operations offers a high top speed compared to 
that of the French Super Frelon, 


261 km” (162 m.p.h.) fil 


ee) 


SUPER FRELON 










345 kwh (196 m, 





~~ 


N-530 
6400 m 
(21,000 ft.) 








00 
170) 


RW-S30 
413 km 
rea (256 mi.) 

(634 mi.) 


HH-3E 
1005 km 
(624 mi 
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AviaTION FactTFILe: HELICOPTERS 


SIKORSKY 


S-65/CH-53 


@ Heavylift transport helicopter @ Combat rescue @ Minesweeper 











ne of the rotary-wing marvels of the 
Vietnam era, the Sikorsky 

S-65 was the largest helicopter built 
outside the USSR. Its dynamic parts (rotor, 
gearboxes and control system) were 
developed from those of the earlier S-64 
SkyCrane and made extensive use of 
titanium. Fitted with folding rotor blades for 
shipboard stowage and given the designation 
CH-53 Sea Stallion by the US Marines, the S- 
65 emerged as the world’s most capable 
assault transport. 
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A Powerful and adaptable, the 

CH-53 revolutionised Western helicopter 
operations when introduced in the 1960s, 
and has proved extremely capable in a 
variety of land-based and seaborne roles. 





a 





Grenada, 


4Grenada attack 
The CH-53 saw action 
in the US invasion of 


large numbers of 
Marines. The CH-53 
fleet suffered no 
casualties in the 
operation, although 
UH-60s and AH-1s 
were shot down, 


Sikorsky S-65/CH-53 


landing 












































A Vietnam airlift 

The CH-53 won its laurels in Southeast Asia, flying 
in difficult ‘hot and high’ conditions and constantly 
threatened by ground fire. it is seen here delivering 
Marines to the besieged base at Khe Sanh, 


4 Green Marine 
In Marine Corps 


based on ‘Tarawa’ 
class assault ships. 
is the largest troop 


to the USMC. 











service, the CH-53 is 


lifting asset available 











A Heavy lifter 

The CH-53 was one of the few 
helicopters in Vietnam that could 
recover damaged aircraft, such 
as this Grumman A-6D. 


Y Soldiering on 

Although succeeded in the 1980s 
by the more powerful CH-53E 
Super Stallion, the CH-53D 
remains in widespread service. 














It 








> US Air Force CH-53 cargo-haulers and 
HH-53B/C ‘Super Jollies’ began reaching 
Vietnam in 1967. 


> The interior of the CH-53 is fitted with 
rollers for easy movement of cargo. 


> Air Force special operations HH-53Hs and 
MH-53Js are rebuilds of HH-53B/Cs. 





> Germany has the biggest fleet of S-65s 
outside the USA. VFW-Fokker licence- 
built 110 of the helicopters for the army. 

> RH-53Ds were used as transports in the 
hostage rescue attempt in Iran in 1980. 


» Marine pilots demonstrated that the S-65 
could perform loops and rolls. 


Sikorsky S-65/CH-53 








PROFILE 


Sikorsky’s 
strong lifter 




















The MH-53W's rotor blades 
and tailboom have a power 
folding mechanism, which 
reduces the time needed to 

prepare the helicopter for 
air transport aboard the 
C-5 Galaxy, 












‘An extensive avionics 
fit includes terrain- 
following radar and 
forward-looking 
infra-red sensors. 











he US Marine Corps had 


















been strong believers in 
the value of the standard of speed and mobility The CH-53 is still used in the 
helicopter since Korea, and in battle aircrew rescue role, and carried out 





during the Vietnam War it was ‘The CH-53A was the only a successful mission in Bosnia. 
the Marines who were the version of the Sikorsky $-65 for 

inspiration for the largest and some time after the first flight engine S-65 was the CH-53D, 
most powerful helicopter in the on 11 October 1964. In time, which has since been 












world outside the Soviet Union, however, others saw the value supplanted by the much more 
‘rom their earliest battles in of the powerful machine powerful three-engined 


Special forces CH-538 
have a crew of four 
























1965 they counted on the box. US Navy MH- and RH-53s were — CH-53E, which is an peal paediad ag Le 
shaped, heavylift $-65 to haul used to sweep mines at sea; entirely new machine, as acmnasters, 
ammunition, troops and the US Air Force's HH-53 winchmen, med 
supplies from logistics bases ‘Super Jolly’ is a dedicated and gunners, 


The tailboom folds to 





right out to the battle area, To combat rescue auachine. Other Mee Rec anece cn 
the Marines who use air power important operators include confined carrier decks. ff 
as an adjunct to ground forces, Austria, Germany and Israel The fixed taiplane acts COMBAT DATA 














ines’ ‘ultimate’ twit as a stabiliser, providing 


the S-65 provided a new The M 
improved pitch control. 


MH-53J ‘Pave Low 


‘The US Air Force has long used the H-53 vi 
a rescue helicopter. The latest variant is the T64 turboshafts ere 305 kan/h (189m...) 
MH-53y, in service with the special operations: ‘mounted in pods on 


‘each side of the The MH-53u!s engines can be fitted with 
eegectoree te eo cote ‘central gearbox, sand fiters over the inlets and infra-red 


Suppressors over the jetpipes, 





‘Two external 1703-litre: MAXIMUM SPEED 
(450-gal) crop tanks more 
than double the MH-538 Big heloopler an be ited with ry oor blades aed power 
tra oe eS Sipane land ba ier en For bree msi ie 
meapirum range to neery Saul ca mcaien rer itan eeninc a ibeies hi 

am (1,060 mb}, remains one of the fastest helicopters in the world. 



















Twin General Electric 








RANGE 


‘Athough they cannot 
The long inflight match the reach of 
refueling probe fixed-wing machines, 
extends forward, well | the CH-69 and its 
rivals have very 
clear of the rotor Cagingel ee 
blades, when in use. | helicopters. Large 
size usually means 
the ablity to cary 


~ large loads of fuel, 
The tail bumper is fully Special operations MH-53s have ‘which translates into 


retractable and the mounts for heavy machine-guns ( the ability to fly quite 
four-bladed tall rotor is. (or multi-barrel Miniguns in the long distances. 


slightly canted to port. side doors and on the rear ramp. F PAYLOAD] 
- PAYLOAD 




















Large helicopters are 
S-65s in service fear bese, Te 
I MARINE ASSAULT: The CH-53 was designed primarily for Il GERMAN LOAD-LIFTER: The largest user of the big twin- Ml AIR FORCE RESCUE: The Sikorsky's size and speed made | CH. wae for mary 
‘the United States Marine Corps, which uses the type as its ‘engined Sikorsky outside the USA is the German army. The first of it ideal for combat rescue, and as the HH-53 it entered service bape 
primary heavylft assault helicopter. Current versions can carry _a fleet of 112 aircraft, all but two assembled or built by VFW- with the US Air Force in Vietnam. Current versions are among flcceccty Rs tiririitit 
a 9-tonne payload. Fokker, entered service in March 1973. the most sophisticated helicopters now flying. replaced by the much ay. 06 s4ang? 

‘modified and more Fi 

coms ee” ARARRRRART 


‘Though it cannot 
match Russia’ giants Sa 
Teomese aa Seti 
tech eater SPER FELON 
‘tactical situation, 5 tonnes or 

being more age, 28 troops 





~—= 
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SIKORSKY 





Sikorsky UH-60 BLack HAwk 























UH-60 BLack Hawk 


@ Tactical assault helicopter @ Gulf War transporter 























A Squad carrier 

The UH-60 can carry a larger 
squad of soldiers than the UH-1 
it replaced, and in much greater 
comfort and protection. 


Troops out > 

The UH-60's doors are designed 
to allow an infantry squad to get 
into action in the minimum 
possible time. 


Y Weight lifter 
Although designed as a 
troop carrier, the UH-60 
can also carry a 
significant cargo load both 
internally and slung on 
hooks externally. 

















ikorsky’s UH-60 Black Hawk is 
‘one of the most important 
combat helicopters in service 
today. Replacing the famous Bell Huey 
as the US Army's workhorse, the UH-60 
was designed to haul a squad of 11 
fully-equipped infantrymen into battle. 
The same basic airframe has also been 
developed for special forces, combat 
rescue, air-sea rescue and anti- 
submarine operations. 


on 17 October 1974. 





A Carrying troops into battle 
demands a tough, fast helicopter. The UH-60 
entered service in this role at the end of 1979, and 
has been a great success. 
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> The original UH-60A prototype first flew 


> Black Hawks entered service with the 
101st Airborne Division in 1979. 


> Though the US Marine Corps has not 
adopted the UH-60, they fly nine VH-60N 
presidential transport helicopters. 




























A Air assault 
One of the conditions for the 
bulk of the equipment 
supplied to the Air Assault 
divisions of the US Army is 
that it should be Black Hawk- 
portable. 


Y Medical evacuation 

A flying ambulance comes in to land 
at a desert airstrip, the soldier on the 
ground guiding the pilot through the 
fog of rotor-blown sand. 











A Rope down 
Special forces 
soldiers can abseil 
down from the 
UH-60 very 
quickly. This is 
useful in tight 
situations where 
the pilot cannot 
land safely. 














FACTS AND FIGURES 


» Black Hawks moved more than a million 
soldiers during the Gulf War. 

> Ina tragic ‘friendly fire’ mishap, F-15 
fighters shot down two US Army UH-60s 
in Iraq on 14 April 1994, killing 26. 


> The Army is developing a UH-60Q medical 
evacuation model of the Black Hawk. 


PROFILE 






Sikorsky’s flying 


troop-truck 


nown to the manufacturer 
as the Sikorsky $-70, the 
remarkable UH-60 Black 


Hawk provides soldiers with 
speed and mobility in the middle 
of the action, freeing them from 
terrain obstacles, 

While combat troops enter and 
leave the battle zone aboard the 
UH-60, versions of the helicopter 
carry out electronic warfare cuties, 
fight with Special Operations 
forces, or perform ambulance or 
VIP transport duties. 

Pilots in the UH-60 have 
excellent visibility 





and armour 


protection as they fly in and out 
of landing zones. An exhaust 
suppression system reduces their 
vulnerability to heat-seeking 
battlefield missiles. 

The UH-60 fought in Grenada 
Panama and in both Gulf Wars, 
and appears little changed after 
two decades of Army duty. In 
fact, the UH-60 has been 
continuously upgraded with more 
powerful engines and other 
improvements, The latest UH-60L 
has the power to lift a military 
Hum-Vee tactical vehicle loaded 
with TOW anti-tank missiles 


















The UH-60 was 
designed with all 
the years of experience 
of battle in Vietnam in 
mind. The low profile of 
the airframe makes it a 
difficult target, and safer 
if it crashes. 


fo. 


UH-GOA Brack Hawk 


‘The UH-60A, the first of many versions of the Black designed to withstand hits from large 
Hawk family, saw action during the invasion of Grenada" The goarbox i 
in 1981, The Black Hawk has since been in action in Crivea It can run for half an hour after 





The UH-60's rotor-head and blade 


achine-gun roun 


Is notice 














hat flat profile 


Lebanon, Somalia and both Gulf wars. 


The tran: anels in 
the r tial for 
fe landing in confined 














In an assault landing, the UH-60 con 
fast. Its undercarriage is designed to absorb 
vertical impacts of up to 45 krrv/h (28 m.p. 






troop carrer. Iis cabin an 
of infantry to get into acti 








Aithough the Black Hawk can carry armament, 


losing its entire oil supply. 


The Black F 
which dis 
This makes the helicc 











1d hat 
jon fast. 





Airborne helicopter assault in the Gulf wars 


HI DEPLOYMENT: The Black Hawk was the [| LOW-LEVEL FLIGHT: The biggest users of 
‘most numerous helicopter in the Gulf in 1991, with UH-60s were the 1st Cavalry Division and the 





‘82nd and 101st Airborne Divisions. 


taking troops deep into Iraqi-held territory. 





heat-seeking infra-red mis 


ne fuselage F 





and long, giving a 
generous internal 
capacity while 


ipates hot engine gase 





II COALITION SPEARHEAD: Black Hawks were 
at the forefront of the Coalition offensive in 1991, 


a pre 
battle damage, the 
JH-60's engines are as 


widely si 


The UH-6's rotor 
wept tips 


‘enhanced performar 


stem 
giving 

and 
y loads to be 


features 


allowing he 
lifted in "hot and high’ 
























Sikorsky 


designers intentionally built the 
tail rotor at an angle. This design feature 
lift is generated at the tail 
ing heavier loads at the rear of the 
renwise be possible, 








Il SADDAM DEFEATED: By attacking in 
helicopters, elite US Army airborne troops were 

















Sikorsky UH-60 BLack Hawk 


UH-60A Black Hawk 
‘Type: utility helicopter 


Powerplant: two 1261-kW (1,690-hp,) General 
Electric T700-GE-700, -701 or ~401 turboshafts 


196 km/h (184 m.p.h,) 
600 km (370 mi.) 


aced as possible, 





Maximum speet 
Ran 


Weights: (Army UH-60) empty 4819 kg 
(10,600 tb.); loaded 9185 kg (20,200 Ib.) (Navy 
SH-60) empty 6191 kg (13,620 Ib,); loaded 
9926 kg (21,897 Ib.) 


Armament: usually two 7.62-mm door guns 





Dimensions: rotor diameter 
length 19.76 m (65 ft.) 
height 5.13 m (17 ft) 
rotor disc area 210.10 m (2,261 sq, ft) 


16.36 m (54 ft) 


COMBAT DATA 





f nese ern 5, 
Ca ‘990 i (888 ml) i 
¢ 
The M-88 greater size and uel-carying capacity gle It an 





advantage over the Black Hawk when operating on internal fuel 
only, But the UH-60 can be fitted with stub wings, onto which can 
bbe mounted weaponry or external fuel tanks, With four tanks 
fitted, the efficient Sikorsky helicopter has a ferry range of more 
‘than 2000 km (1,240 mi). 


MAXIMUM SPEED 


The Black Hawk's 
powerful engines 
fand slender 


mi-8 “MP 
(155; 





aerodynamic cross: 
‘section make it one 
of the fastest 
helicopters around, 
Its quicker than 
‘most of its rival, 
‘and this, allied to its 
‘reat agility, makes 
ita superb platform 
for mounting 
helicopter assauits 


BLACK WAWK (184 








PUMA 








Mi-8 HIP 
] TITTIL 
PUMA 
TILL 
UH-60A 11 troops or upto | | a 
BLACK WAWK 3700 kg (8,140 Ib.) 


of cargo rreey 
‘Although the UH.-60 is nominally an 11-seater, It can cay up to 
20 troops in an emergency. The Black Hawk has enough power to 
lift the same kind of loads as its bigger Russian and European 


rivals, yet retains the agiity of a much smaller machine 
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‘AVIATION FactFiLe: HELICOPTERS 


SIKORSKY 


SH-60B/F SEAHAWK 


@ Anti-submarine warfare @ Air-sea rescue @ Helicopter delivery 
















merica’s navy would not be able to 
Av without the SH-60 Seahawk, 

the versatile Sikorsky helicopter 
which flies from frigates, destroyers and 
aircraft-carriers. The Seahawk has to 
operate at night, in heavy seas, from the 
deck of a ship swaying and pitching and 
bombarded by salt water. When airborne it 
must fulfil its assigned role, searching for 
hostile submarines and surface vessels that 
may pose a threat to the battle fleet. 





A Sikorsky’s SH-60B 
filled the US Navy's LAMPS (light 

airborne multi-purpose system) II 
requirement for a helicopter with over-the- 
horizon search-and-strike capability. 
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Sikorsky SH-60B/F SEAHAWK 


The mainstay of the US Navy > [ 
The first SH-60B flew in 1983, with its initial shipboard deployment 
taking place in 1985. The first SH-60Fs were delivered in 1989, 










AMAD bird 
The red and yellow ‘MAD bird’, or towed Magnetic 
Anomaly Detector, helps to locate submarines by 

measuring changes in the earth's magnetic field. 













A Spanish Armada 
The Spanish navy has operated SH-60Bs 
under the designation HS.23 since 1988. 
Twelve are based at Rota and regularly 
deploy aboard ‘Santa Maria’-class guided 
missile frigates. They differ from US Navy 
SH-60Bs in having a dipping sonar. 





A Frigate based 
Some of the US Navy's FFG-7 ‘Oliver 
Hazard Perry’-class guided missile 
frigates operate with one SH-60B. 


Australian Hawks > 

Exported examples of the Seahawk use 
Sikorsky's S-70 model designation. 

In the foreground is an RAAF S-70A-9 
Black Hawk; behind is a naval S-70B-2. 








FACTS AND FIGURES 


> Taiwan operates the S-70C(M)-1, equipped > A third version operated by the US Navy 
with new radar and torpedoes, from is the HH-60H (unofficially called ‘Rescue 
‘Kwang Hua I'-class frigates. Hawk’) for the rescue of downed aircrew. 


» During the Gulf War two downed pilots > The US Coast Guard flies the HH-60J 
were rescued by US Navy SH-60s. Jayhawk in the search-and-rescue role. 


> Door-mounted machine-gun armament is > The only US Marine Corps H-60s are nine 
often carried by US Navy SH/HH-60s. VH-6ON ‘Presidential Hawks’ for VIPs. 


PROFILE 


Ocean-going 


sub-hunter 





ith the proven 
airframe of the US 
Army's Black Hawk, 


the SH-60B Seahawk serves as 
the backbone of rotary aviation 
aboard the US N 
vessels, The SH-60F (unofficially 
named ‘Ocean Hawk’) fulfils a 
similar role on aircraft-carrier 
decks. 

The SH-60B operating from a 
frigate or destroyer and the 
SH.-60F flying from a carrier 








y's surface 








both have a crew of three: pilot 
airborne tactical officer/co-pilot 
and sensor operator, These 
are primarily anti-submarine 
helicopters and their search 
for submarines is aided by 
the parent vessel’s combat 
information centre. The final 
location of the submarine and 
its subsequent attack, however, 
are the responsibility of the 
SH-60B crew 

While the SH-G6OB is an over 
the-horizon weapon system, the 
SH-60F, obtained to replace the 
elderly Sikorsky SH-3H Sea 
King, performs the Navy's ‘inner 

















To take up the minimum amount 


zone’ ASW mission for the 
Carrier Battle Group, called 
‘CV-Helo’. The SH-60F also 
fills air-sea rescue ‘plane guard 
and utility transport roles. 






Left: The main anti-submarine sensor carried by 
US Navy SH-60Fs is the Bendix AN/AQS-13F 
dipping sonar, used to ‘listen’ for submarines. 


Below: The Greek navy has five S-70B-6 aircraft 
based aboard frigates. These are armed with the 
Norwegian Penguin anti-ship missile. 


SH-6OF Seanawk 


This Seahawk carries the markings of Helicopter 
Anti-submarine Squadron 3 ‘Tridents’, the first 
‘SH-60F unit in the US Navy's Atlantic Fleet, when 
it was deployed aboard Theodore Roosevelt. 





Sikorsky SH-60B/F SEAHAWK 





of space on the alrcratt-carrier, the 
SH-60F has a folding tall, tailplane 
and rotors. The main blades fold 

back to lie above the rear fuselage. 





The four main rotor blades 
tips known as ‘tip caps", These improve 
and reduce rotor noise, 


feature swept-back 
peed 































The ‘AJ’ marking 
Is that of the Carrier 
Air Group aboard the 
Theodore Roosevelt and 
Is carried by all aircraft 
on the carrier 


Number 164099 carries the 
standard US Navy low-visibilty gray 
colour scheme designed to make 
the helicopter difficult for potential 
enemies to spot 


The General Electric T700 engines in 
the Seahawk have been modified for 
operation at sea, The SH-60 is able 


ahs 
Pe ligtaas 


— 
Up to three torpedoes can be carried. Two may be 


fitted to the extended portside pylons, although the 
inboard of these usually carries a fuel tank 





Submarine hunting in the Seahawk 


7 


aA ae 


. 
‘SHIP CONTACT: If the captain of a destroyer thinks: = 
the sonar has acquired a possible contact, he will ~— 
launch the SH-60 to investigate. The helicopters 


data is sent back to the ship for processing. 


- ae = 


. ‘Aline of passive sonobuoys, 
released from the helicopter, 
provides an approximate location 
of the submarine. 


The SH-60's AN/ASQ-81 
magnetic anomaly 

detector is then used to 

give the precise location. 


Once located, the Seahawk 

launches a Mk 46 homing 
torpedo, which uses sonar to 
find its target. 


— 


The thee crewmembers 
consist of pilot, air 

tical officer and 
sensor operator, 


ACTION DATA 


‘Anti-submarine warfare equipment is heavy, and so are the 
Weapons, fuel, extra crewmembers, dipping sonar and processing 
‘gear. Naval helicopter therefore tend to be slower than their 
battlofild equivalents: a land-based UH-60, for example, would 
easily outrun a Sea King Commando. Speed is largely relevant 
to naval helicopters, which mainly require range and endurance. 
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AVIATION FacTFILe: HELICOPTERS 


SIKORSKY 


HH-60 


@ Special Operations @ All weather @ Coast Guard rescue 














he HH-60 is an angel of mercy. This 
helicopter flies from ships’ decks and 
shore bases to bring salvation to 
those in peril. In disaster and in war, the 
Navy’s HH-60H Rescue Hawk and the Coast 
Guard's HH-60J Jayhawk can mean the 
difference between life and death. Not A Designed to rescue 
surprisingly, HH-60 rescue flying is one of troops from the battlefield, the HH-60 
the most difficult missions pilots can has enough space to allow stretcher patients 
undertake. A secondary role is supportins to be given immediate medical attention, thus 
aie ry sisi improving their chances of recovery. 
operations by the Special Forces. 
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Y Extended range 
The role of retrieving downed 
aircrew often involves flying long 
distances; the HH-60 is fitted with a 
refuelling boom, allowing contact 
with an HC-130 tanker. 


A Coast Guard rescue 
Operating from land bases around America's 

| coasts, the JayhawE is the civilian variant of the 
| HH-60, It lacks any military equipment, although 


| rescue in all weathers is still possible. 


Credible Hawk > 

One of the first developmental 
models of the project, a UH-60A 
is seen here testing the refuelling 
boom. Further modifications 
improved the variant. 












4 Anywhere, anytime 
The rescue role has made the HH-60 an extremely 

adaptable platform. Even when in service with the US 
Air Force, missions often take place over water. 


Dust off > 
A derivative of the HH-60 is the 
UH-60Q, which is a specialised air 
ambulance version capable of 
accommodating nine stretchers and 
three medical attendants. 









































FACTS AND FIGURES 


> USAF Pave Hawks fly rescue missions > During in-flight refuelling, the HC-130 
worldwide, and were used over Iraq and tanker has to maintain an airspeed only 
Kuwait during the Gulf War. 10 kt higher than its stalling speed. 

> Operations can be flown as low as 15m > Jayhawks are used in drug interdiction 
(49 ft) in all weathers. missions by the Coast Guard. 

> The helicopter can be fitted with skis to > The first Jayhawk flew on 8 August 1990 
operate from snow-covered terrain. from Stratford, Connecticut. 


Sikorsky HH-60 
PROFILE 


Pave Hawk to 
the rescue 





Left: Devoid of external tanks and HH-60H Rescue Hawk 
refuelling boom, this early UH-60A is yy 


seen in flight prior to conversion to 





trike rescue/covert operations helicopter 







































































HH-60 standard. Powerplant: two General Electric T700-GE- 
401C turboshatts each rated at 1417 kW 
Below: Based in Alaska, these (1,900-hp,) 
n the technical alphabet the Jayhawk flies primarily from HH-60Gs support rescue operations maximum speed: 234 km/h at 1525 m (145 
of American helicopter land bases (though it has had for. NATO aircraft flying in the area. mp.h, at 5,000 ft) 
designations, an ‘H’ prefix modest success aboard Coast —— 
means that the aircraft has a Guard cutters), Either way under enemy fire, Fortunately és 
HH-60H and the Coast Guard's challenge to flight crews and versatile, and have amassed aaes . 
almost identical but simpler When a rescue is under 4 fine record of success 
HH-60] are top-notch medium- way, the pilot must take off Despite the rescue role of the Weights: empty 6114 kg (13.480 Ib) 
range rescue craft. They were immediately and put together a helicopter, they are often armed ‘Armament: two 7.62-mm M134 Miniguns 
developed from the famous flight plan under pressure while — with door-mounted Miniguns pintle-mounted each side of the cabin 
H-60 Black Hawk and have the en route, The rescue swimmer Frontline units flying the Dimensions: span 2.79 m@tt.2In) 
same sprightly performance as may have to go into the water__ helicopter are based as far afield Tength 19.76 m (64 ft 10 in) 
that familiar army helicopter to pull out the people being 1s Iceland and Japan, providing height 5.18 m (17 ft) 
‘The Rescue Hawk operates rescued, In wartime, this act of rescue cover for all the US rotor disc area 210.05 my (2,261 8g, ft.) 
from aireraft-carrier decks, while — salvation may be performed armed services 
COMBAT DATA 
pected to operate anywhere, the HH-60s have To deflect heat-seeking missiles away f 
Providing the rescue element for the USAF, Pave Inside current US military transports, The rotors exhaust suppressors. They remove the infra: pecan Felt 
Haas i's Govenad eirorte the ehenee of rascun $0 incorporate de-icing, which means that the signature from the engine, allowing for Impro daosign ofthe HH-60, 
reek behind 6680s thee They nies exe ateaah airorat can operate in al cimates with no survivabilty, The engines are also uprated to meet norte Wal toca le 
Pept Neth lee Arashi reduction in fight performance the demanding operational requirement sa Thea te 
otet a esicing nw Mm, vars 
range cor Mua 
P my | larpor type 223 im 
tho Sea King, bu (p79 mies} 
AA well-equipped cockpits installed Tie (apie nec riser Sie ace mpected oom sere 
tahoe Hone Theplene to undertake meen that deteneive eyatems nude Renge s then SEA KING 
hie pect eee ee <hatare apersrs an ad waring rover pr addin wate 
ated in various parts of the array orew endurance, 
alent crew co-ordination. ag (gat les 





that the HH-60 is expected to undertake, high performance is, 
required, It ls only slightly faster than the earlier Mi-14, however 


= 60H 206k (145 0.) i, 


Dne of the design Specifications for 
The cabin area has room for stretch Most HH-60s have been modified the HH-60 was that it could be 


jeling probe extends neary to the point cases and their attendants, or a rescue from basic UH-60s. improvements deployed quickly to operational tips a 


. Progression in helicopter design has seen a gradual increase in 
) 2 speed because of Improved powerplants, Given the covert role 








of doarng te (olor sc. The tanker area oe amof four who rereve the downed hav made the helcoptr far super theatres. ts fokdog stators and 
Vorants ofthe G-120 equpped wih wing sroew they ereunebe areas the to sardard Ary meri, bohg Bosheptites) co | aA a ia Spd 
mounted drogues that trail behind the aircraft. helicopter themselves through injury. able to operate in all weathers. transport aircratt. 


| POWER | 
US rescue helicopters Developed from an 


ld design, the 


Hl Hi1-53¢: Tasked with rescuing downed aircrew in Vietnam, I] MH-53E: Developed for the US Navy, the Sea Dragon Is HBB HH-3E: The first of the long-range rescue helicopters, the phy a 
the ‘Super Jolly Green Giant's range was improved by adding a \ed for long-range maritime missions. The addition of large HH-3E pioneered rescue missions in Vietnam and was used to carrying fuselage 


refuelling probe to undertake operations in North Vietnam. {uel tanks onthe fuselage Is supplemented by a refueling boom. develop the routine procedure of FR for helcopters. with added 

- = equipment and has 
two very powerful 
engines. The 
smaller Sea King 
and HH-60 feature 
less powerful 
engines but stil 
have impressive 
pertormance. | 






































AVIATION FacTFILe: HELICOPTERS 
SIKORSKY 


HH-60H Rescue HAWK 


@ Strike rescue @ Gulf War participants @ US Coast Guard service 








ased upon the SH-60B Seahawk, the 
Bi is a specialised combat 

rescue variant. Entering service in 
1990 it has proved highly effective, giving the 
US Navy a much-needed dedicated rescue 
helicopter. Two detachments from HCS-4 
and -5 took part in Operations Desert Shield Based upon the ASW 
and Desert Storm, where the HH-60s flew a _SH-60B, the Rescue Hawk is a dedicated 
total of more than 750 mission hours. The US. Strike rescue variant. It has the ability to recover 
Coast Guard also took delivery of arescue 2 urman Soir: ee Se Ee 
Seahawk, known as the HH-60J. 





eer 









Sikorsky HH-6O0H ReEsScuE HAWK 














V Air force rescue 
Like the Navy, the US Air Force 
also operates a fleet of rescue 
variants based on the UH-60 
Black Hawk. These feature 

retractable refuelling probes. 
















A First ‘Rescue Hawk’ 
Seen at the Stratford plant, the first HH-60H was rolled out 
in 1987. The aircraft is still known officially as a Seahawk. 















Y Close co-operation 
Since 1991 Rescue Hawks have 
been deployed aboard carriers, 
alongside SH-60F Ocean Hawks 
providing additional and useful 
rescue capability. 





A Coast guard variants 
Besides the US Navy, the Coast Guard also operates a fleet of 
machines known as HH-60J Jayhawks. These have no armament. 


4 Unsung heroes 
Although perhaps lacking 
the glamour of their naval 
counterparts, the Coast 
Guard Jayhawks have an 
important role and are 
often used on anti-drug 
smuggling missions off the 
south-eastern USA and 
around the Bahamas. 


























FACTS AND FIGURES 


> During the Gulf War the two HH-60H > First operational deployment of the 
detachments remained combat-ready HH-60H took place in 1990, when HS-2 
95 per cent of the time. took the type aboard USS Nimitz. 

> Both the airframe and the engines are > US Coast Guard HH-60Js have greater 
shared with the SH-60F Ocean Hawk. endurance than their Navy counterparts. 

> Surviving aircraft are being upgraded with > Forward looking infra-red turrets have 
defensive armament. been fitted to the HH-60s in recent years. 


Sikorsky HH-60H Rescue Hawk 








PROFILE 


Combat rescue, 
Navy style 












HH-60H Seahawk 


Type: strike rescue/covert operations helicopter 


: Purch: 
Betows Rurchered (2 Powerplant: two 1417-kW (1,900-hp,) General 




















































































ioace gah eA if Electric T700-GE-401C turboshafts 
elicans, the Jay! 
offered greater range, but Maximum speed: 296 km/n (184 m.p.h.) 
n the official terms used for vessels such as frigates and the large cabin of the old Initial climb rate: 213 m/min (700 f.p.m.) 
American helicopters, an ‘H’ destroyers, Coast Guard HH-60} helicopter is sorely missed. _ompat radius: 463 km (287 mi) 
prefix tells us that the aircraft Jayhawks are primarily land- : 
has a rescue mission. The US based, but are sometimes Range: 966 km (600 mi.) 
Navy’s HH-60H and the Coast deployed aboard cutters. Weights: empty 6114 kg (13,450 Ib); loaded 
Guards almost identical HH-60} Experience with helicopter Above: HH-60Js have somewhat 8334 kg (18,335 Ib.) 
fulfil the need for a dedicated rescues in Vietnam confirmed larger sponson tanks because of their Maxiyuen paylend: 9829 kg (7,964 Ib) 
rescue helicopter. Developed the need for sturdier machines _ greater endurance requirements. 
from the famous UH-60 Black and the HH-60 features titanium pesca ‘ Ce AS 
s ‘otors, capable of absorbing hits defensive ament of the main rotor diameter m in, 
Hawk, the naval variant rotors, capable of absorbing hit Jefensive armament of the naval pilates SSR ROR TION 
officially known as Seahawks from large anti-aircraft shells, and — machines, but do have a length 15.28 m (80.1 In) 
feature more powerful engines considerable protection for both Bendix/King search radar, They height 3,63 m (11 ft. 10 in) 
ind specialist equipment the pilots and cabin personnel. are often deployed on drug main rotor disc area 210.05 m’ (2,260 sq.ft) 
HH-60s can operate from Coast Guard aircraft lack the traffic interdiction flights over ae recat tail rotor diso area 8,83 my (95 sq. ft) 
land, aircraft carriers and smaller comprehensive avionics fit and the Bahamas. ie iceted ana keane 
tit conines sboard ship COMBAT DATA 
HH-6OH SEAHAWK Persia ie seh rid He ace pai on ba ged ea MAXIMUM SPEED 
This HH-60H wears the markings of HS-3 ‘Tridents’ rotor. Experience gained during the Vietnam id in very 20 degrees if required. A long Compared os ongserng predecesor the Se King. the 
MET I Silos eased 6k Ne cociceorva al bate: oe aa nee Dek Ris We See Peles proved a Kea alert both wth the US Navy and Coast Guar 
At present the unit operates a mixture of SH-60F and poecr tie fon en ele. Me Toor head emoys she Wied Sor greaiet tabilty and The smaller Dolphin is one of the quickest helicopters in its class, 
HH-0 variants anf assigned to Carr Ai Wing 3 fearon earl et Sorsee 10) a om ea — 
and the USS Theodore Roosevelt. ha vee f » eet ot». —"s 
_— 
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HH-60Hs feature the slightly more powerful 401 















under-nose search radar and the - able to lft substantial loads if require« 





oe 
Zz owls cute 


Sea King, the 





HH-60s have stil SHH 
proved very SEA KING 
‘suitable for long. 1005 km 
range rescue and (623 mi.) 


survellance work 
particularly with the 
US Coast Guard 
The Dolphin has a 


the n 
60 include a hovering in-flight 





Other features unique t 














For comb operations, the HH-60H fetaing capebiy, emergency | aonb egue = 
Can be ered ith win 7 82-¥m Ure the SH-COF Ocean Have, recovery ait and For naval operations, the Seahawk eat foataion geer an extenave use of | forte ae a4 
(0-cal} machine guns muted on traverse (RAST) gear canbe fte for apeatons fom nlocatod tac! wth tw fresh at cooson mateal or extended an 





in the main cabin. 








Combat rescue support aircraft a —s 


scores, the twin 


Fro0-4106 
I BOEING E-3A SENTRY: Amongst the most sophisticated MJ FAIRCHILD OA-10A THUNDERBOLT II: Currently A-10s are I LOCKHEED HC-130P HERCULES: These specially egies biting =i 
military aircraft in service, the Sentry, with its sophisticated AEW — employed as rescue support aircraft, clearing a path for the equipped variants of the ubiquitous C-130 are used primarily to ‘out 2834 KW 

‘system, is able to track and identify activity over great distances. _ rescue helicopters. Some are also used for observation work. ‘support helicopters during rescue operations, (3,800 hp), 





‘amount more than 
those of its 
predecessor. The 
US Coast Guard 
has plans to re- 
tengine its HH-65s 
with even more 
powerful engines. 

















Aviation FactriLe: HELICOPTERS 


Sikorsky MH-60 Pave Hawk 


V Hawk over water 


SIKORSKY 


MH-60 Pave Hawk 


@ Covert operations @ Combat search and rescue @ Combat-proven 






























Rescues at sea are also possible with the 
MH-60G, although it lacks the amphibious 
capabilities of the HH-3E it replaced. 

















A Army special operations 
At least 22 MH-60K helicopters serve with the US Army's 
160th Special Operations Aviation Regiment (SOAR). 














Y Special forces insertion 

It is often too hazardous for the MH-60G 
to land in a hostile drop zone, so troops 

use ladders or ropes to leave the aircraft. 





A Defence suppression 
With its door-mounted guns, the MH-60G is able 
to keep enemy heads down in the drop zone. 




















4.MH-60K - enhanced army capability 

The US Army has not suffered the budget 
constraints of the USAF and has been able to fit 
extra items, such as terrain-following radar. 





























ikorsky’s familiar ‘Hawk’ series is the 
basis for the MH-60 Pave Hawk, the 

USAF's special operations helicopter, 
intended to support secret missions behind 





FACTS AND FIGURES 


3 : ; > Slightly more basic aircraft assigned > MH-60Gs carry a Bendix-King 1400C 
sneree peek assay biee eevonoee solely to combat search-and-rescue colour weather radar in a port-side nose 
navigation equipment, defensive machine- (CSAR) duties are designated HH-60Gs. ‘thimble’ radome. 
guns and an in-flight refuelling probe, the MH- A USAF MH-60Gs and their similar > Up to four combat-ready MH-60Gs may }> The first MH-60Gs were delivered to 
60 is establishing a fine reputation on long- US Army counterparts, MH-60Ks, fly be stowed in the hold of a C-5 Galaxy. the 55th SOS in December 1987. 

i ir i hazardous missions with minimal support, 
re covert operations. The aircraft is Eid Wis a BAGACR OTTER RE > MH-60 Pave Hawks saw combat in > HC-130 Combat Shadow aircraft support 
lesigned to be easily transportable for Operation Desert Storm. MH-60Gs on long-range missions. 


worldwide deployment. 
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Sikorsky MH-60 pave HAWK 









PROFILE 


Special forces 
Sikorsky 




















MH-60G Pave Hawk 
‘Type: special operations warfare helicopter 


Powerplant: two 1210-kW (1,622-hp.) General 
Some criticism has been made of Electric T700-GE-700 turboshaft engines 


the lack of cabin space in the pie 
imum speed: 296 krvh (476, Ah, 
MH-60, compared to the HH-3E. EOFS et 



















SAF sources are reluctant The new helicopter is fully air beryl climb ~ ‘more than 137 m/min 
to reveal much about transportable, however. (449 f.p.m,) at sea level 
how the Sikorsky tansportable to any part of the All MH-60Gs are fitted with HIRSS (Hover Infra To enhance survivabality at low level, Operational radius: about 964 km (600 mi.) 


MH-60G is used, Basically, the world at a moment's notice. Red Suppressor Subsystem), This reduces the most military S-70s, including the with two 1703-litre (450-gal.) drop tanks. 
aircraft's vulnerability to heat-seeking ris MH-60G, have sets of cable-cutters 
7790 m (19,000 ft.) 


and below the fuselage. 
Weights: empty 6114 kg (13,480 Ib.); maximum, 
= take-off 9979 kg (22,000 Ib.) 


Armament: a range of external stores including 
Helifire missiles and cannon or rocket pods may 
be carried, but usually two pintle-mounted 
12.7-mm machine-guns 





MH-60G is a UH-60A, or more This capability was proven in 
powerful UH-60L helicopter, 1989, when MH-60Gs were 
modified with radar, defensive deployed to Ethiopia within 
weapons, an in-flight refuelling 14 hours of the news of the loss 
probe, options for external fuel- of Congressman Mickey Lelands 
tank pylons, and additional cabin in an air crash 


fuel tanks Supported by warplanes such A Programme is 
urrently underway 






























Pave Hawk helicopters are as the A-10, the MH-60G is also {5 '9qup tho Mri 60G Ps font a 

expected to go into combat deep — expected to insert itself into a ANAAQ-16 paremofetnardipeh Le cesinctins Hem Hearty a 

behind enemy lines, operating at ‘hot’ zone to rescue downed forward looking intra bicaudh ME ae Hater Aue rk 

great distances from home, in pilots, Several rescue missions fed (FUR) ture the MH-60G has yo ut height s1gm(iet. 9 in) 

support of special forces troops. were flown during the Gulf War {fn ower nose The. " colour weather radar tc main rotor disc area 210.05 m’ (2,164 sq. ft) 
A primary requirement of the and continuing upgrades will HH-60G fleet will not tee aida 

Pave Hawk programme was that — ensure that the MH-60 remains receive the system. $y watered isan enue COMBAT DATA 

the aircraft should be rapidly air highly effective in the future 


‘Although it has less power than the other principal US special 

forces holicopters, the MH-60G is much lighter, Pilots find that it 

Sikorsky used a one-piece forged titanium rotor has good reserves of power which make keeping in touch with 
Hercules tankers far easier than with some other helicopter types, 


MH-60G Pave Hawk 


From the cutest, the &-70 Normally based at Hurlburt Field, the USAF's 
series was developed for 55th Special Operations Squadron was deployed 
maximum survivabilty to Al Jouf in Saudi Arabia during the 1991 Gulf War. feat 
The fin area is sufficient tc nladet 
allow a controlled crash: 

landing following loss of 

the tall rotor at low altitude, 















nead on the 
featu 


5-70, In addition to this advanced 


the titanium and composite main rotor 
an withstand hits by 23-mm ammunition 









Both the MH-47E and erecac € 
M580 are larger -B00 PAVE WANE 3629 (8,00 1.) 


machines than the 
Fuselage attitude is adjusted MH-60G, but they are 


i not a8 easily deployable 
Using the powerful, electrically 2 of thers Oat & 
operated tailplane, The surface is Several MH-53Ji In addition to the normal door-mou because of ther size 


and the increased levels 
automatic and moves between white identification stripes over rapidly weapons, in this case 7,62-mm miniguns, In its retracted state, the MH-60G's refueling probe is almost | 3.) in Tececgary. ‘MH-47E CHINOOK 10341 kg (22,000, 


434° hn the contol hover an pled Vaamrt onoaifogs sing He the erat also hs a 12.7-mm machine feng enough oldest the kr dea operon Ratande,. || Sanremneetey 
8° during autoroation Gault War gun mounted in the cab telescopically to keap the reveling hoes clear of the rotor. | same'gqome cette eal 
‘ 


Mi (MH-534 PAVE LOW tI 9072 
120,000 8} 


























































— — T a OPERATIONAL RADIUS 
‘TERRAIN-FOLLOWING RADAR (TFR}: Currently unique to AIR-TO-AIR REFUELING (AAR): US Forces pioneered Bok ite Bory 06, 
| US Army MH-60Ks is the nose-mounted Texas Instruments’ helicopter AAR in order to extend the range of CSAR helicopters, MH-60G and MH-53J 


AN/AFQ-174A TER. This allows much safer low-level flight. Army and Air Force MH-60s regularly practise the technique. Pave Low ill 
‘commonly employ 
two 1703-itre (450: 
gal.) drop tanks as a 
‘means of increasing 


range. In the case of 
the MH-60G this 
‘ives an exceptional 
figure. The MH-47E 
carries no external 
fuel, but all three can 
be refueled in fight 























‘AviATION FACTFILE: HELICOPTERS 


SIKORSKY 


S-76 SPIRIT 


@ Multi-role helicopter @ Army scout @ Passenger transport 








ne of the family of highly successful 
Sikorsky rotorcraft of recent times, 

the S-76 is the first type since the 
S-62 designed by the company purely for the 
civil market. The main customer area was 
seen to be the offshore oil support industry, 
with the S-76 offering 12 passenger seats in 
standard form with IFR equipment and other 
navigational aids for all-weather operation. 
Among the ‘optional extras’ are long-range 
fuel tanks and air-conditioning. 





the worldwide 
demand for oil rig support and business 
transport helicopters in the 1980s, Sikorsky 
pitched its S-76 against Bell’s Model 222 and 
the excellent Agusta A 109. It did not gain 
much penetration in the military market 
despite its success in civil sales. 
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Sikorsky S-76 SPIRIT 


<4.New York bird 
This Heli Union 
S-76C is powered 
by Turboméca Arriel 
turboshafts. The 
S-76C first flew in 
1990, and has also 
been sold to the 
Spanish air force. 












































A Screaming Eagle 

Armed with rocket pods or guns, the S-76 was 
offered on the military market as the ‘Eagle’. But it 
had to compete with the successful Agusta A 109, 


A Passenger comfort 

Compared to the A 109 and Bell Model 222, the 
‘8-76 was a much roomier machine, and the 
executive version could carry eight people in luxury. 


Y Spirit in action 
Known as the ‘Spirit’ to civil operators, the S-76 
soon demonstrated impressive performance 

compared to its smaller rivals. 






A Sikorsky at sea 
Operating from oil platforms was 
an important source of business 
for the S-76, with companies like 
Bond Helicopters in Scotland. 
Sikorsky had already cornered 
much of the market with the larger 
Sikorsky S-61 series helicopter. 








FACTS AND FIGURES 


> When configured for full day and night, > The S-76 Shadow had a nose radar 
all-weather offshore flying, the S-76 housing and fly-by-wire controls grafted 
generally carries up to 12 passengers. onto the front section. 


> Sikorsky sold 428 S-76s to customers in > The S-76B is operated in China, Germany, 
Canada, Mexico, the UK and the US. Japan, Korea and the Netherlands. 


> Aharmonic control system tested on an > The first S-76 prototypes flew in 1977 and 
S-76 reduced vibration by 90 per cent. deliveries began in 1979. 


Sixorsky S-76 Spirit 









PROFILE 


Sikorsky’s 
middle weight 










S-76 Spirit 
‘Type: medium-capacity helicopter 


Powerplant: two Allison 250-C30 turboshaft 
engines each rated at 484.7-kW (649-hp.) 


Maximum speed: 289 km/h (180 m.p.h.) 






















































He flown for the first of the Spirit was Bristow record of one hour 15 minutes SE ee eae mee eacRons Normal eruising speed: 260 knvh (167 m.p.h) 
time in 1978, the S-76 Helicopters, which took delivery at a speed of 272.75 km/h. (171 Above: This ‘fantail’ variant was fitted with a fenestron-type tail 
soon had a full order of the first two helicopters in m.p.h.). This bettered the rotor in trials for the Light Helicopter Experimental programme. Range: 1100 km (683 mi) 
book and by the following November 1979, This and other previous record by some 26 Service ceiling: 1555 m (6,100 ft.) 
spring over 200 had been sales reflected the boom in oil minutes, On the return trip, the Left: With the Weights: empty 2241 kg (4,040 ib); loaded 
ordered. The first production business at that time — one that Spirit clipped another four space to ‘4400 kg (9,700 Ib); maximum take-off weight 
example, which in the meantime did not last, and adversely minutes off its own record. accommodate a 5171 kg (11,400 Ib.) 
had been named ‘Spirit’, was. affected requirements for Sikorsky’s development high standard of Masmlons:’ ietordaroar acim 64h) 
delivered to Offshore Logistics of — new helicopters intended for programme bore further fruit luxury features, pas 16m (62. Bin} 
Louisiana in February 1979, offshore work. in 1985 when, on 24 June, it the S-76 offered height 4.41 m(14 ft.5 in) 
Other early customers included Bristow soon demonstrated flew the first privately-funded the ultimate 
Evergreen Helicopters Inc, based the speed which could be $-76 Shadow, This acronym in executive 
in Oregon, who ordered 20 attained by a helicopter with stood for Sikorsky Helicopter transport with its 
Spirits in 1980. fully retractable landing gear Advanced Demonstrator of if low-noise interior 

The first British operator by setting a new London to Paris Operator Workload. and high speed. 








Ss SPIRIT Binechce iat ee 1 ee eae een The tall rotor is a conventional four 


bladed type mounted on the port side. 
First flown in 1979, the S-76 has sold widely in the The . : 
North American market despite competition from the DATOS PreNioe) by ycimNe cag Camper “—~g al‘ 
Bell Mode! 222 and Agusta A 109. The latest version — — - = 
is the -76C with Arriel turboshatt engines. 





slades rotate on elastomeric bearings, with 












Power is transferred from the engines to the tail rotor and 


1 hydraulic jaune OA DC generators, The € 












fire detection and suppression system. 



























6s are fitted with a high 
ndard of cockpit controls, with 
full Instrument fight rule 
‘equipment fitted and optional 
'EFIS’ and weather radar 








A baggage hold is located aft of the cabin with an 
external door on each side of the fuselage, The tail rotor 
was reconfigured in the S-76B to reduce weight. 












The main undercarriage 
retracts under hydraulic power 
into the fuselage to reduce 
drag, The wheel brakes are 
also hydraulically powered. 








The fuselage contains many 
composite and honeycomb 
structural components to 
reduce weight. 



















The main cabin can accommodate 12 or 13 pal 





ngers in an 
‘economy-type seating arrangement or can be configured in a 
four-seat flying office arrangement with additional soundproofing, 


ACTION DATA 


The 8-76 was aimed at a gap in the market between helicopters 
like the MiB and Bell 212, which were slawer and bigger, and the 
Bel 222 and A 109, which were as fast as the $-76 but smaller, 
II RESCUE MISSION: The S-76 is used by ‘Ml SHADOW: A technology demonstrator for — 
the Government Air Service in Hong Kong as. a advanced cockpit instrumentation layouts, the 

search and rescue aircraft in the dangerous ‘Shadow paved the way for the advanced Mime" 
waters of the South China Sea. Boeing-Sikorsky LHX helicopter. 28 PEOPLE 


= — iit 
anh 
Ath 
Mm 














The many faces of the Spirit 


I BATTLEFIELD EAGLE: Fast and agile, the ‘Ml FLYING AMBULANCE: Equipped with full 
Eagle military transport could carry a squad- ‘emergency medical service equipment, the 
sized unit of 10 troops, as well as providing its ‘8.76 air ambulance can provide full patient 
‘own firepower with rocket and gun pods. care en route to hospital. 















a 
ae 
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Aviation FactFite: HELICOPTERS 
SIKORSKY 


S-80/CH-/MH-53E 


@ Heavy-lifter @ Minesweeper @ Three-engined variant of CH-53 











orldwide attention was focused on 
the US Marine CH-53E when 
helicopters from the assault 
ship Kearsarge landed a TRAP (Tactical 
Recovery of Aircrew Personnel) team to 
rescue an American pilot in Bosnia in 1995. 
Second-generation Sikorsky S-80s differ 
from the earlier S-65s in having three 
engines, expanded capacity and improved 
performance. They undertake heavy- 
rescue and minesweeping duties. 





(A The CH-53E is currently the West's 
most powerful helicopter. Like the world- 
beating Mi-26, it is a single-rotor type and 
can lift heavier loads than the twin-rotor 
Boeing-Vertol CH-47 Chinook. 
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Sikorsky S-80/CH-/MH-53E 


V US Navy CH-53Es 
The Navy's interest in the Sea Stallion was as a supply 
helicopter for use between shore bases and naval 

vessels. Three Navy squadrons operate the CH-53E. 


















































A Marine Corps heavy-lifter 
The USMC has the largest CH-53E 
fleet, with six squadrons including a 
training unit, Their main role is in 
support of amphibious assaults. 


YY Refuelling in 
the air 
An important feature 
of many H-53Es is 
their ability to refuel 
in the air, greatly 
enhancing their 
flexibility. The US 
Marine Corps use 
KC-130 Hercules 
aircraft for the 
air-to-air tanker role. 


Export model > 
Japan has been 
the only export 
customer for the 
three-engined 
CH-53; its S-80M-1 
is similar to 
the MH-53E. 















4 Minehunter 
Acable with a tension 
of up to 13 tonnes is 
used to tow a hydrofoil 
sled, which skims 
through the water 
seeking out mines. 

This device is too 
large to be stowed 
aboard the helicopter. 

























FACTS AND FIGURES 

> The first MH-53E minesweeper, which 
flew in 1983, was not fitted with large 
sponsons; deliveries began in 1986. 


> Overall production of the US Marine Corps 
and Navy Super Stallions is projected to 
reach 177 aircraft, MH-53Es about 50. 

> The first prototype of this series was 
tragically lost in a ground mishap. 

> ACH-53E can lift 16 tonnes - 6 tonnes 
more than the twin-rotor CH-47 Chinook. 


> The first S-80/CH-53E was a test aircraft 
and made its first flight on 1 March 1974. 


> The H-53 family contains the most powerful 
helicopters used by US forces. 
















































PROFILE 


Super Stallion 
and Sea Dragon 








arine Corps’ CH-53Es neutralise mines, but as it is too The main external features 

Me well-known as the bulky to be taken aboard, it is of the MH-53E are readily 
heavylift and rescue towed throughout the mission. apparent: the seven-blade rotor, 

helicopters of the US fleet In April 1987 the first MH-53Es larger sponsons, a third engine 

‘The MH-53E minesweeper, joined MH-12 Squadron at and redesigned tail assembly. 

also known as the Sea Dragon, Norfolk, Virginia. Japan has 

uses the airframe of the CH-53E also purchased the minesweeper 











but carries extra fuel and as the S-80M-1 The ta of the H-636 fe unueUety canted to port and 
equipment, allowing it to sweep Both the CH-53E and MH-53E has a large, four-blade rotor, To offset this the 
for mines for up to four hours are developments of the proven tailplane has a gui-wing configuration 
while operating 30 minutes twin-engined CH-53 Sea Stallion, 
from its base. itself a large helicopter. The 
The MH-53E has a new Marines, however, wanted 
acoustic countermeasures something even bigger. Sikorsky 
system and the ALQ-166 mine produced the S-80 model, which 
countermeasures sled, The sled had an extra ‘T64 engine fied 
is towed by the helicopter to and a new main rotor 





MH-53E Sea Dracon The key feature of the H-53E is the third 






































WMHL53Es have atght cow Helicopter Mine Countermeasures Squadron HM-14 i's baum gocommecdated WN, 

three and three to five operated this MH-53E from Naval Air Station Norfolk, Comparatively ile change to the bask 
enlisted crew to operate the Virginia, attached to the Atlantic Fleet. During the 14.53 airframe, Total power output is 
mine-hunting equipment and Gulf War HM-14 neutralised over 1,000 Iraqi miné ‘close to the equivalent of two twin 
‘man the two 12.7-rmm, engined CH-53s 


machine-guns used to 
explode surfaced mine 


This aircraft carties a dark-grey 
version of the standard low: 

visibility markings now carried 
by US Navy helicopters, 










USMC helicopters past and present 


Il BELL AH-1 SEACOBRA: A twin-engined Il BOEING-VERTOL CH-46 SEA KNIGHT: I SIKORSKY HR2S: Predecessor of the 
development of the HueyCobra, the SeaCobra Still in use after 30 years, the CH-46 remains the _CH-53D , this troop-carrying assault helicopter was _ highly successful S-58 entered service with the 





serves aboard US Navy assault ships. mainstay of USMC transport aviation. powered by two Pratt & Whitney radial engines. 


Rear-view mirrors are used by the crew t 
monitor the magnet 
towed behind the helicopter, An infight 
refuelling boom is also fitted to the nose. 
Japanese S-80M-1s lack this 








To absorb the power of the 


third engine, the H-53E has an 


extra blade on its main rotor 
Its diameter and blade chord 
are also incre 


Fitted with a 
13600-kg (30,000-Ib) 
tension tow boom 
and a hydraulic winch 
with 140 metres 

(460 ft) of cable, the 
MH-5RE can tow 








Formerly equipped with the RH-53D, the HM-14 The enlarged sponsons of the MH-53E Moored mines are detached using an internal pod various types of 
squadron is known as the ‘Sea Stallions’; its aircraft contain fuel, raising internal capacity from system, An ALQ-160 acoustic countermeasures ALQ-166 
carry a stallion's head on the sponson, 3850 litres to 12,100 litres (1,017-3, 198 gal.) stem forms part of this equipment. minesweeping sled, 


I SIKORSKY HUS SEAHORSE: Sikorsky’s. 
USMC in the support role in 1957. 

















minesweeping sled 





Sikorsky S-80/CH-/MH-53E 


engines 


Maximum speed: 315 krv/h (196 m.p.h) ‘clean’ 
Ferry rang 
Service ceiling: 5640 m (18,504 ft.) 


Weights: 
‘maximum take-off 31640 kg (69,754 Ib) with 
internal load or 33340 kg (73,502 Ib.) with 
external load 


Internally 


Dimensions: main rotor diameter 24.08 m (79 ft.) 
length 30,19 m (99 ft.) 
height 8,97 m (29 ft. 5 in.) 
rotor disc area 





The throo-engined 


‘speed, although 300 krrvh is about the nor for this type of haicopter 
Speeds are drastically reduced when a helicopter is fly loaded, 


‘CH-S9E SUPER STALLION 218196 mp.) fli 





RRY RANGE 


A ferry range of 


aircraft, In the case of the CH-53E and some versions of the 
Chinook, range can be increased by ai-to-ait refueling 


CH-53E Super Stallion 


Type: three-engined heavy-lit, assault and 
rescue helicopter 


Powerplant: three 2756-KW (3,695-hp.) 
(continuous rating) General Electric T84-GE-416 


Accommodation: two flight crew and up to 
56 troops or 13607 kg (30,000 Ib.) of cargo 














2075 km (1,289 mi.) 







empty 15072 kg (33,228 Ib.); 















455.38 my (4,901 sq, ft) 





COMBAT DATA 


‘Super Stallion has a slight edge in straight-ine 





area 


100 km (1,243 mi.) Ie average for this class of 








eh 
Ss 


(H-470 CHINOOK, 2026 km 
11.258  —- 


The Mi-26 is currently the world’s most powerful helicopter, with 
the capability to lit 20 tonnes. The three-engined CH-53E carries 
much more than the twin-rotor Chinook 








(1,248 mi.) 
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AviaTiON FactriLe: HELICOPTERS 


SIKORSKY 





MH-53J 


@ Combat rescue @ Covert operations @ Behind the lines 


















jo a pilot downed deep behind enemy 
lines, the lumbering shape of the 
MH-53J Pave Low III is a welcome 
sight. This rescue helicopter was developed 
following experiences in Vietnam and played 
a vital role in the Gulf War, ranging into 
enemy territory and snatching aircrews from 
the hans of the Iraqis. The Pave Low is also 
used by the US Special Forces, but how 
they deploy the helicopter remains secret. 


A Though not as 
glamourous as the F117 Nighthawk or 
F-15 Eagle, the MH-53J Pave Low III 
played a role in the Gulf War, 
rescuing downed American pilots. 
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Sikorsky MH-53J 


Y Gulf veteran 
Desert Storm proved that the helicopter could undertake high-risk 
covert operations behind enemy lines and survive. 














A Missile defense 
Sophisticated jamming devices 
are located on either side of the 
MH-534J, These prevent any 
SAMs from locking on and 
destroying the helicopter. 





Tanker support > 

The MH-53J has an inflight-refuelling boom, 
which allows it to fly deep behind enemy lin2s. 
Specially equipped C-130 Hercules tankers 
support the MH-153J for the mission. 











4 Pick-up point 
The Pave Low is 
extremely vulnerable 
in the hover and the 
recovery phase of 
the operation. Two 
of the helicopter's 
crew keep the 
enemy's heads 
down with 
suppressive fire 
from the door- 
mounted mini-guns. 













A Sting in the tail 
The rear-loading ramp is retained from earlier 
models. For combat rescue operations, a 
rearwards-firing machine gun is mounted on 
the ramp, allowing the helicopter's crew to 
cover their exit from a landing zone. 






















FACTS AND FIGURES 


> The Pave Low is equipped with a multi- > Special Operations Forces who use the 
mode radar for terrain-following and Pave Low include the SEALS, the Delta 
FLR for night operations. Force and US Army Rangers. 


> Titanium armor plating is used to protect > Pave Lows were used on the very first 
the engines and fuel tanks. mission of the Gulf War. 


> Pave Low is the largest and most powerful > If funding is available, the V-22 Osprey 
helicopter used by the USAF. will replace the Pave Low in service. 


Sikorsky MH-53J 
PROFILE 


Warrior of Belo 


MH-53J Pave Low III 


‘Type: Combat rescue/special operations 
helicopter 


Special Forces 
troops demonstrate 
how to leave a Pave 


the night 


lack operations, covert 
insertions and combat 
rescue: the Sikorsky 


MH-53] Pave Low is America’s 
true warrior of the night 

Developed from the Super 
Jolly Green Giant transport 
helicopter, the Pave Low III is a 
far more capable model, tailored 
for the rescue role and able to 
operate at night in all weather 
and at long range 

Entering service in 1988, the 
Pave Low could operate from 
ship decks and refuel in flight 
The helicopter played a key role 
during the invasion of Panama. 
delivering a commando team to 





The flight crew of three is protected by 
titanium armour plating and is able to 
use sophisticated avionics such as 
terrain-following radar and Forwarck 
Looking Infrared (FLIR) 


opie deat 


1991, a Tomcat from VF-103 ‘Sluggers’ 
squadron was assigned to provide escort 
for a group of Grumman Prowlers. During 
the ie Tomeat was hit by an 
SA: air missile. 


Panama's main airport to destroy 
Noriega’s Learjet, which might 
otherwise have been used in an 
escape attempt 

A few years later, the 
helicopter was in the heat of 
battle again, this time in the 
Persian Gulf. Crossing the Iraqi 
border on the first night of the 
war — in company with AH-64 
Apache armed attack helicopters 
— the Pave Low acted as a 
pathfinder, allowing the Apaches 
to locate and 
neutralize a radar listening post 

Other roles for the helicopter 
remain highly classified, but are 
known to involve the elite of 


Already capable of operating at great 
distances, the Pave Low can be 
equipped with external fuel tanks, 
These can be jettisoned to increase 
the speed of the helicopter 


Low during an 


exercise. In wartime, 
this could take place 


under fire at night. 


Powerplant: two 2935-kW (4,380-hp.) General 
Electric T64-GE-415 turboshaft engines 


Maximum speed: 315 km/h (195 m.p.h,) at sea 
level 


Range: 870 km (538 mi,) with auxiliary fuel 








Above: The transport lineage of the 
Pave Low is apparent in this low- 
angle view of this grey example. 


America’s fighting troops on 

worldwide covert operations 
Despite its capabilities, the 

helicopter is nearing 

replacement, with Boeing's 

V-22 Osprey being a possible 

candidate in the role. 





MH-53J Pave Low I 


Wearing a hastily applied desert camouflage, the 
MH-53J Pave Low Ills were some of the first 
aircraft deployed to the Gulf following Iraq's 

invasion of Kuwait. Operated mainly at night, the 

helicopters undertook some of the most 
dangerous missions of the war, 





A loading ramp on the rear of the 
fuselage is often flown in the down 
position during combat operations. 
‘A machine gun can be mounted 


here if required, 


The large tail rotor is canted at 20 
degrees to port to offset the power of 
the main rotor 


‘A large flexible skid protrudes 
from the rear of the tailboom, 
This is designed to protect the 
Jail rotor from striking the 
‘ground during take-otfs, To 
facilitate operations from 
ships, the tallboom can be 
folded to reduce the overall 
length of the helicopter. 





Hover ceiling: 1980 m (6,500 ft.) out of ground 
effect 


Weights: empty 10,690 kg (23,518 Ib,); 
maximum 19,051 kg (41,912 Ib.) 


‘Armament: three 7.62-mm (.30-cal,) mini-guns 
‘mounted in door positions 


Dimensions: 
Length 

Height 

Rotor disc area 


20.47 m (67 ft. 2 in) 
7.6 m (24 ft. 11 in.) 
378.10 m’ (4,068 3q. ft) 


ACTION DATA 


AIR SUPPORT: Because Pave Lows operate doop bebind enemy 
lines, support for their missions has to be provided from the ait. 
the rescue mission requires artilery support, It is provided by the 
large AC-130H Spectre (pictured below). The Spectre tes a 
Corcular orbit around the rescue site fring its mini-quns and 
‘cannon at any threat to the helicopter. During the Gulf War, the 
‘combination of Pave Low and Spectre proved highly 
‘advantageous, resulting in many sucessful covert operations 








‘ARMED RECONNAISSANCE: Though not as capable as the 
Pave Low, the small lightweight OH/AH-6 Night Fox (pictured 
bbelow) is used in the reconnaissance and scouting roles. 
Continually upgraded in recent years, the type got is frst taste 
ff combat during the ‘oll tanker war’, which saw Western ships 
‘come under fire from both iraq and Iran. Operated in complete 
secrecy, the helicopters were used to destroy a number of oll 
Installations that were being used as gun emplacements. 
Following this successful deployment, the Night Fox has seen 
‘combat in South America on anti-drug operations, One of its 
‘most unusual roles is as a sniping platform for Delta Force. 
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Aviation FactriLe: HELICOPTERS 


WALLIS 


AUTOGYROS 


@ 1950s design @ Many world records @ Film star 














ing Commander K.H. Wallis is the 
most famous name in post-war 
autogyro design. After his 


distinguished career in the RAF, his first 
machine took to the air in 1961. Since then his 
revolutionary designs have broken almost 
every autogyro world record. Trials were also 
carried out on a military reconnaissance 
version, but the aircraft which achieved the 
greatest fame was ‘Little Nellie’ in the 1967 
James Bond film You Only Live Twice. 
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A Ken Wallis broke the world autogyro 
records for speed in a straight line (1986) and 
distance over a closed circuit (1988) flying this 
WA-116/F/S machine. 


[eis ke PHOT OURILE a aes) 


| Watts AUTOGYROS 


Record breaker > 

Seen with its designer and pilot Ken 
Wallis, this WA-116/F broke an 
impressive nine world records. 


























A Amy evaluation 
three of which were evaluated by the British Army. 


First to fly > 

After Wallis started design work in 1958, the first 
WA-116 was constructed by Beagle and flew in 
1961. It had a 54-kW (72-hp.) McCulloch engine. 








The Beagle company helped produce early WA-116s, 





























Y Hand control 
To keep the rotor blades steady when taxiing, the 
pilot can reach above his head to control them. 











A‘‘Little Nellie’ 

For its starring role, ‘Little Nellie’ was armed 

with dummy air-to-air missiles, 44-mm rockets, 
rearward-firing ‘flame-throwers’ and two | 
‘machine-guns. | 












































FACTS AND FIGURES 


> As well as the Bond movie, a Wallis design 
also appeared in and was used as a 
camera ship in The Martian Chronicles. 


> Aversion built in conjunction with Vinten 
was designed for aerial photography. 


> The WA-116 uses 27.5 metres (90 ft.) of 
runway during its take-off run. 


> The Wallis WA-122 can be easily 
transported in a container thanks to its 
folding rotors and landing gear legs. 


> The prototype WA-116 was flown by 
Wallis for the first time on 2 August 1961. 


> The WA-119 Imp was powered by an 
engine from the Hillman Imp motor car. 


PROFILE 


Record-breaking 
autogyros 







Left: The WA-122 was a two-seat design with dual controls, 
making it suitable as a trainer. It is powered by a larger 
Rolls-Royce Continental 119-kW (160-hp.) flat-four engine. 
















watercraft in the 1930s-andha 
long career as a pilot in the . 
RAF, including two operational WA-116/Mc 
bombing tours over Germany 
Ken Wallis pursued a personal This is the aircraft which appeared in the film 
You Only Live Twice. When it appears at air 
displays around the UK it is stil fitted with 




























ambition of designing and Constructed of wood, the two-bladed 

























starting arrangement 


Three examples, built by i 


The dummy armament fitted tc 
the modified WA-116 ‘Little 
Nellie’ consisted of four 


waste 








Type: single-seat general-purpose or 
reconnaissance autogyro 


Powerplant: one 56-kW (75-hp.) Weslake 
66/75 flat-twin engine driving a two-blade 
pusher propeller 


Max cruising speed: 185 krvh (115 mp.h) 


Initial climb rate: 365 m/min (1,200 f.p.m.) 
183. km (300 mi.) 
Service ceiling: 4570 m (15,000 ft.) 


n 1908 Ken Wallis’ father and _ service. In 1967 G-ARZB ‘Little 
[ieee HS, and PV. Wallis, Nellie’ appeared alongside Sean 

designed and built the first. Connery in You Only Live Twice ee 
aeroplane which employed steel and has since been displayed at 
tubing; the Wallbro monoplane, _air shows around the world. Bead 
The family’s position as Various versions of the basic 
revolutionary aviation designers WA-116 design have taken Right: Since its film appearance Rang 
continues 90 years on with the almost every autogyro world G-ARZB has been displayed at shows 
series of Wallis autogyros. record, piloted by the original ‘as far away as Australia. The aircraft 

After constructing high-speed designer Ken Wallis. can be flown ‘hands-off’. 


Weights: empty 140.5 kg (309 Ib.) 
Dimensions: rotor diameter 6.15 m (20 ft. 2 in.) 








: 12 Pe 
Beagle, were evaluated by the wih y 
British Army but never entered & s 
¢ « 
eC 





WaAL.is AuToGcyrRos 





WA-116/W 


35 km/h (40 m.p.h) 





hours 















length 3.98 m (11 ft. 1 in.) 
height 1.85 m (6 ft. 1 In) 





building autogyros, The original FE eee teaone teotering autorotatve rotor has metal ACTION DATA 
design was the WA-116, which reinforcements and internal mass 

introduced many patented balance, The frill tr sly i ENDURANCE 

sree icliainig @ AAW’ soto This Wa-116 is powered by a 67-kW (90-hp.) McOulloch achieved via a flexible shaft and engine Powered by a very economical piston engine, the Walls design has 
features, including a new rote ite ea ae paren Die OLN ety octet clutch, A rotor brake is also fitted, {an excollent endurance fr a crt of ts azo, Ts feature made 
head design, a high-speed Toietad en ofits soko BRD K crlvee a two bladed prepeden fttractve to armed forces as a reconnaissance pation. The 
Poehefatvand alnovelisate 22HP helicopter and Shadow microlght have lower endurance, 


GD, afi ts 


S ~*~ fe ° 
° WJ \ “ 
co 5% 
na2NP SHADOW SERIES © 
2 hours 30 minutes hours 











Jettisonable rearward-fring 
flame-throwers’, fourteen 
mm rockets, two air-to-air 








missiles, two nose-mounted A large fin and rudder, attached to the end of a short boom, 
machine-guns and 50 air mines help to control the aircraft in forward flight. They are 
deployed on parachutes. constructed of hollow plywood and finished in Madapolam. 
























Bond film aircraft stars 


Il GOLDFINGER: Pussy Galore’s Flying Circus flew Piper 
Cherokees carrying nerve gas to disable US Army soldiers 
‘guarding the US Gold Reserves at Fort Knox, Kentucky. 


— 


Il THUNDERBALL: Emile Largo was folled by James Bond inl THE MAN WITH THE GOLDEN GUN: James Bond flew 
his attempt to threaten the world with nuclear weapons obtained the Republic Seabee to Scaramanga's island in the South 
from RAF Vulcans that had ditched in the Caribbean Sea. China Sea for a final showdown with the assassin. 











WM THUNDERBALL: In 
the dramatic opening 
sequence of this film, 
James Bond fights and 
kills a SPECTRE secret 
agent at a chateau in 
France. Bond then 
makes his escape using 
mounted jet pack which 
enables him to fly over 
the castle's walls. A 
modified version of the 
Jet pack was used 
during the opening 
‘ceremony of the 1984 
Olympic Games. 
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‘AVIATION FACTFILE: HELICOPTERS 





WHIRLWIND 


@ American design @ Piston and turbine variants @ Military service 





arly Whirlwinds were licence-built 
Sikorsky S-55s, with Pratt & Whitney 

Wasp or Wright Cyclone piston 
engines. Westland soon replaced the US 
engines with the more powerful Alvis 
Leonides Major, a two-row radial which gave 
improved performance. Then, in 1958, 
Westland decided to build a version using 
the Gnome, a licence-built version of the 
General Electric T58 turboshaft. The result 
was a much more capable machine. 


AA licence-built 
Sikorsky design, the WS-55/Whirlwind 
served the British armed forces for many 
years, mainly in transport, anti-submarine 
warfare and rescue roles. 
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WestTLanD WHIRLWIND 














Popular in export markets > 

This WS-55 Series 3 was among a number of 
Whirlwinds exported to both civil and military 
users. Ghana's air force was among military 
customers who also included Austria, Canada, 
France, Jordan, Spain and Yugoslavia, 









A Navy ASW 
Royal Navy 
HAS.Mk 7s were 
the first British 



















helicopters used 
for front-line anti- 
submarine work. 


A Amy transport 
In addition to SAR, 
RAF Whirlwinds were 
tasked with light 
transport duties in 
support of the British 
Army. This role took 
the type into action 






































A Search and rescue 

In RAF and Royal Navy 
service, SAR was a major 
Whirlwind role. The type 
often co-operated with RAF 
rescue motor launches, 


<4 WS-55 Series 3 

Some examples of this civil 
version of the turbine- 
powered WS-55 were, like 
this aircraft, converted from 





















in the Far East. 









piston-engined aircraft. 





FACTS AND FIGURES 


> Westland built a total of 364 S-55s under 
licence between 1953 and 1966, including 
68 WS-55 civil aircraft. 


Bristow Helicopters’ Series 1s were used 
for ‘flying crane’ and oil rig support duties. 


British airline BEA used WS-55s between 
central London and Heathrow airport. 


> Most turbine-powered WS-55 Series 3s 
were converted from piston-engined 
Series 1s and 2s. 


> WS-55s were used from the 1950s in the 
Falkland Islands for whaling operations. 


> In 1955 a Whirlwind on delivery was flown 
5000 km (3,100 miles) to the Persian Gulf. 













PROFILE 


First British 
ASW helicopter 


lown for the first time during the counter-insurgency 
in November 1952, campaign in Malaya — a 


Westland’s initial version of Leonides-powered variants 



















With the exception of a redesigned main rotor gearbox 
the Whirlwind was delivered to were the naval HAR.Mk 5 Nese Rite mee ante Siena 


the Royal Navy as the HAR.Mk 1 transport and the HAS.Mk 7, the features, including its Pratt & Whitney radial engine, 
and to the RAF as the HAR.Mk 2, latter a dedicated anti-subr 













5 design 





ne 




























both marks filling the rescue and —_aireraft with radar, a 
transport role. dipping sonar and the 
The HAR.Mk 3 was a Wright ability to launch homing 

Cyclone-powered version for the torpedoes, It was the first British Gnome engine in 1959. The latter 

navy, and the HAR.Mk 4 was an helicopter designed for front-line variant could be armed with four 

RAF variant with more powerful ASW use. Most of the 120 AS11 anti-tank missiles and carried 

Pratt & Whitney Wasp engines for delivered from June 1957 were re- eight passengers in addition to a 

tropical operations. It was used for engined with the lighter and more three-man crew. The HAR.Mk 10 

rescue and transport missions powerful Gnome as HAS.Mk 9s in was the RAF's standard rescue 

the mid-1960s, They were finally helicopter for many years; from 
rs replaced by the Wessex in 1977. 1968 it served with the UN peace 
The RAF's HAR.MK 10 and keeping force in Cyprus. 


HC.Mk 10 had introduced the 





‘Accommodation tc 












A rectangular, light alloy semi-monocoque fully-armed troops or six stretchers wa: 
tructure, the fuselage had a rear cone available in the S-5 


AVhirlwind!'s 9.63-m 





6 tall rotor pylon (840 cubic-foot) cabin interior 
he tall rotor pylon. 





step between the two 








AA triangular fin filed the 





















XR486 was the first of two Mk 12s delivered to 
the Queen's Flight in early 1964. Although the Whirlwind HGC.Mk 12s 
second aircraft was destroyed in a fatal pecially furnished and equipped 
accident, '486 continued to transport Royal variant of the HAR.Mkc 10 seerch 


Family members until replaced by the Wessex. RAF rom 1962 unt 1978. 









Westland helicopters of Sikorsky design 


i praconrvy: 
‘Sikorsky’ S-51 was 
‘the basis for the first 
helicopter built in | 
Britain to enter 
‘service with the RAF. 
Westland acquired 
rights to the design in 
1947, repowering tt 
with a British Alvis 
Leonides radial. 








Left: XJ398 was one of three Whirlwind Mk 3s 
used by Westland to develop a turboshaft- 
powered WS-55 with considerably improved 
performance. 





vree-bladed main 
set flapping hinges 


Cruising speed: 170 km/h (105 m.p.h.) 
it the Initial climb rate: 366 m/min (1,200 f.p.m.) at 
fed tail sea level 












aft running 








A turboshatt engine 














To accommodate 











The gearbox and 








WESTLAND WHIRLWIND 





Whirlwind HAR.Mk 10 


Type: single-engined military rescue helicopter 


Powerplant: one 783-kW (1,050-hp.) Bristol 
Siddeley Gnome H,1000 turboshaft 


Maximum speed: 177 kvh (110 m.p.h) 













Service ceiling: 5060 m (16,600 ft.) 


Weights: empty 2159 kg (4,750 Ib); normal 
loaded 3538 kg (7,784 Ib.) 


Dimensions: 

main rotor diameter 16.15 m (53 ft) 
fuselage length 13.46 m (44 ft. 2 in.) 
height 4,76 m (15 ft. 7 in) 






COMBAT DATA 





fe developments in helicopter design allowed groater 

ying capacity, largely because of the increased engine power 
able, The Westland Wessex and Sikorsky H-34 were both 

developed from the S-58, the Wessex having a turbine engine. 


~—> 


WESSEX HC. Mk 2 16 


W34A CHOCTAW 18 






Twin turd 
Wessex Mk 2 a cons 


Turbines are also co 






gave both the Whirwind Mk 10 and 
jerable speed advantage over the H-34, 
iderably lighter and mor 


the equivalent piston engine. 


Wouncwno He. 10.167 kev (105 m. 
WESSEX WO.Mk 2 195mm (121 m9.) gutli 


[EER nnn) Ne 
INITIAL CLIMB RATE 


‘Among the performance 
parameters improved by 
the introduction of 
turboshatt engines was 
climb rate, The Wessex’s 
rate of climb is 
‘considerably better than 
that of both the Whirwing 
and piston-engined H-34. 
Gas turbine engines also 
Improved general 
ance at altitude, 











Where even supercharged 
internal combustion 
engines are less efficient 
because of oxygen 
deficiency. 
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AVIATION FactFILe: HELICOPTERS 
WESTLAND 


WESSEX 





@ Anti-submarine @ Tactical airlift @ Search and rescue 








estland’s Wessex performs 
solidly in every task a helicopter 
can undertake. The popular 


British-built version of the Sikorsky S-58 
entered service in 1961 and since then has 
appeared on ship decks, on battlefields and 
in many countries and 
stalky fuselage and jutting nose, the turbine- 
powered Wessex is easy to recognise. This 
ageing machine remains in operation as a 
tactical support helicopter. 








oan 








A In the 1960s the Wessex 
seemed to get everywhere, fighting in 
numerous British colonial wars from naval 
Commando carriers and developing vital 
new helicopter tactics for Britain's forces. 




















WestLanD WESSEX 





A Australian Wessex 

The Royal Australian Navy used the Wessex in the 
anti-submarine role. This one has the radar removed, 
but the fairing remains in place. 





































A RAF support role 

In support of the army, the RAF still uses the 
Wessex in the tactical support role. It will be 
replaced by the EH.101 Merlin in 1998. 


<4 Navy gunship 
One in four Wessex HU.Mk 5s was configured 
as a gunship with rocket pods and missiles. 
































22 rescue you > 
Serving in the search- 
and-rescue role with 
No. 22 and No. 202 
Squadrons, the 
Wessex has rescued 
hundreds around the 
British coastline. 





A Heli-liner 
Although it was noisy and had a 
narrow fuselage, Bristow Helicopters 
used the Wessex 60 to transport oil 
workers to rigs off the coast. 








Sa names FT aa 


> Australia's navy flew 27 Wessex 
helicopters on anti-submarine duties 
starting in August 1962. 


»> Westiand's first prototype, a rebuilt 
Sikorsky S-58, flew on 17 May 1957. 


> Users of the versatile Wessex include 
Australia, Brunei, Ghana and Ira 


> The Wessex had top priority and in 1960 
Westland halted work on a larger 
‘heavylift’ helicopter. 

> A Wessex fired AS.12 missiles at an 
Argentine commander in the Falklands. 


> Australia's Wessexes used Gazelle 
engines instead of coupled Gnomes. 








PROFILE 


Westland’s 
‘old faithful 


he Wessex was based 
upon the Sikorsky H-34 
It was intended to have 


a traditional piston engine, but 
Westland introduced the gas 
turbine Gazelle engine which 
enhanced both performance 
and economy 

The first Wessex was the 
anti-submarine HAS.Mk 1 
was fitted with advanced 


were deployed to Borneo and 
Oman to support the soldiers of 
22 SAS Regiment 

The HC.Mk 2, produced for 
the Royal Air Force, was 
ordered in substantial numbers 
and saw active service in Aden, 
Cyprus and Northern Ireland. 
But the Wessex's finest hour 
was in the Falklands War. Naval 
HAS.Mk 3s carried out rescue 
and anti-submarine missions 
and fired AS.12 missiles 

‘The Royal Navy retired its 
last Wessex in the early-1980s, 
but the RAF continued to 


This Wessex was nicknamed ‘Humphrey’. It flew 
from the destroyer HMS Antrim when serving 
with the British taskforce in South Georgia 
and rescued an SAS patrol. 


which 


equipment, including dipping 
sonar and radar, The Royal 
Navy's Wessex HU.Mk 5s, flying 
in the tactical airlift role for the 
support of the Royal Marines, 


of the Wessex Mk 2 


Two pilots sat side-by- 

side in a high-mounted 
cockpit, with access via 
steps from the rear bay. 


The Gazelle engine 
was reached through a 
hinging front door. 





Falklands operations 
MISSILE ATTACK: Wessex HAS.Mk 3s armed 
with Mk 46 torpedoes and depth charges 
attacked the Argentinian submarine Santa Fe near 


Grytviken harbour and caused serious damage. gi 





The Wessex Mk 3 had four 
all-metal main rotor blades 
driven by a Napier Gazelle 
rather than the twin Gnomes 


Weapons for the HAS. Mk 3 included 7,62 
machine-guns, Mk 46 torpedoes and Mk 11 depth charges. 


The RAF's Royal Flight used 
the Wessex for transporting 
the Royal Family, including 
their visits to Northern Ireland. 
Reliability has always been 

a great strength of the 
Wessex despite its age. 


operate it in the tactical 


The Wessex rotor head was an old-style 
airlift role 


conventional type with dragging and 
flapping hinges. The blade pitch was: 
altered by control rods attached to 
rotating and non-rotating swash plates, 


The Wessex HAS.Mk 3 had 
‘accommodation for 12 to 16 
troops or eight stretchers, An 
external winch could carry an 
additional 1800 kg (4,000 lb.) 
weight, The Royal Flight's wheels. They had a 
HCC.Mk 4 is a specialised VIP reputation for unreliability, 
version with soundproofing, : failing to work during 
flare-launchers and a luxury ditchings and being 
Interior layout affected by rain. 


Emergency flotation bags: 
triggered by contact with 
water were fitted to the 


The Wessex HAS.Mk 3's 
main sensor for surface ship 
attack and diesel submarines 
was its radar set. This was 
‘operated by the observer 


Royal Navy Wessexes 
featured hinged rear fuselages 
for ease of stowage on ships. 


mim general-purc 


GLACIER RESCUE: A Wessex 
HULMIk 5 crashed in whiteout 
conditions on Fortuna Glacier, South 
Georgia. After the attempted rescue of 
stranded SAS troops, casualties were 
eventually picked up by another 
Wessex HAS.Mk 3, called ‘Humphrey’. 


1 Spa 


LIFE SAVER: A Wessex rescued sailors of the stricken HMS. 
Ardent after the ship had been bombed by Argentine A-4Q 
‘Skyhawks and Daggers at Falkland Sound in. 








WESTLAND WESSEX 


Wessex HC.Mk 2 
‘Type: tactical transport/ground assault 
helicopter 


Powerplant: two coupled 1007-kW (1,350-hp.) 
Bristol Siddeley Gnome Mk 110 and Mk 111 
turboshaft engines 


Maximum speed: 212 km/h (132 m.p.h) at sea 
level 


Range: 769 km (477 mi) 


Weights: empty 3767 kg (8,287 Ib.); maximum 
take-off 6123 kg (13,470 Ib.) 


‘Armament: provision for 7.62-mm GPMGs, 
rocket pods or SS.11 or AS.12 missiles; naval 
versions carry two Mk 44 torpedoes or Mk 11 
depth charges 
Dimensions: 
main rotor diameter 
length, rotors turning 20.04 m (65 ft. 9 in.) 
height 4.93 m (15 ft. 3 in.) 
main rotor disc area 228.81 m’ (2,462 sq, ft.) 


COMBAT DATA 


Mit helicopters are well known for their high speed, and tsraa 
pilots flying captured examples found that few other helicopters 
Could keep up with them, The Wessex and UH-1 were much slower, 


wesc vcam2 (ath) tlle 
ee | 
owin i oa 


(One great strength of the Wessex was its range. The original H-34 
had much shorter range because its piston engines were so much 
less etficient for the same weight. Range is more important at soa; 
fn land a helicopter can refuel in the field 


709 km (447m) < 


17.07 m (56 ft.) 


WESSEX HC.Mk 2 


(Mi-8‘HIPY 465 km (268 


Ht 010 8 


Using the narrow fuselage from the ariginal pistan-engined H-34, 
the Wessex was limited in carrying capacity. The Mi-8 has a much 
Wider fuselage and can carry much wider loads as well as more 
{roops. The UH-1 is smaller than both these types. 
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AVIATION FACTFILE: HELICOPTERS 


WESTLAND 


Wasp 


@ Anti-submarine @ Missile equipped @ Rescue 














aunders-Roe’s P.531 not only evolved 
into the excellent Scout but also 

the redoubtable Wasp anti-submarine 
helicopter. Still in service with minor navies, 
the Wasp has proved to be adaptable to 
many roles including sub-hunting, rescue, 
fire bombing and even crop-dusting. 

Armed with mi Ss or torpedoes, the 

Wasp was a familiar sight on the decks 

of Royal Navy frigates and destroyers 

until the mid-1980s. 
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A The Wasp served 
with the Royal Navy for more than 20 

years operating from frigates and destroyers. 
New Zealand, Indonesia and Malaysia still 
operate the Wasp. 


WesTLanD WASP 


= > Y Projecting power 
——_ 














During the 1960s the Royal Navy was tasked with 
protecting British interests around the globe. The 
Wasp could be seen from Norway to the Antarctic. 




















A Fleet defender 

The primary job of the Wasp was to protect British 
shipping from attack by submarine. By 1968 

21 frigates were operating Small Ship Wasp Flights. 













Stung by the > 
Wasp 
For anti-submarine 
missions the Wasp 
carried two Mk 44 
torpedoes. For 
surface targets 
these were replaced 
by the AS.12 missile, 
as seen here. 
















<4.Up and away 
Flying from a small 
helipad on a rolling ship 
is hazardous, and pilots 
were aided by deck 
crew with flags. 


To the rescue > 

In the medevac and 
rescue role the Wasp can 
winch help to casualties 
or pick up stretchers. 









































FACTS AND FIGURES 


»> Wasp deliveries began in 1963 after »> Wasps were ordered by the navies of 
more than 200 test deck landings had Brazil, South Africa, New Zealand and 
been completed. the Netherlands. 


» The Royal Navy received a total of » Nine ships operated Wasps during the 
98 Wasps; the last was retired in 1988. Falklands War of 1982. 


> Wasps flew in support of British 
expeditions in Antarctica. 


> The second crewman acted as navigator, 
gunner, missile operator and winchman. 







PROFILE 


Lightweight 
sub-hunter 


uring a long and The 1982 Falklands War saw 
distinguished career in the Wasp operating in anger 
the Royal Navy, Wasps _Flying from survey ships, patrol 













served around the world from ships, warships and hospital 
the decks of warships ships, as well as merchant 
Developed from the Saro P.531 Task Force Wasps 
which first flew in 1958, the completed 727 sorties, making 
Wasp was a lightweight and 3,333 deck landings on tasks 
adaptable such as gunnery spotting, 


vessels, 





and anti-submarine helicopter casualty evacuation and armed 


Above: 
second largest export operator and flew 
ship-based AH-12A Wasps until 1983. 





Although finally retired 
from Royal Navy service in the 





rhe Netherlands navy was the | 


Below: The three P.531s were pre-production 
Scout and Wasp trial aircraft and, unlike 
production Wasps, had skid landing gear. 
Tests were conducted on the frigate Nubian. 









Wasp HAS.Mk 1 
‘Type: anti-submarine and general-purpose 
naval helicopter 


Powerplant: one 783-kW (1,050-hp.) Rolls- 
Royce Nimbus 103 turboshaft derated to 
529 KW (710 hp.) 


Maximum speed: 193 knv/h (120 m.p.h) 
Initial climb rat 
Range: 435 km (270 mi.) 

Service ceiling: 3810 m (12,500 ft) 


Weights: empty 1566 kg (3,445 Ib); maximum 
take-off 2495 kg (5,489 Ib.) 





39 m/min (1,560 f.p.m.) 


Armament: two Mk 44 or Mk 46 torpedoes, 
or two depth charges, or two AS.11 or AS.12 


WESTLAND Wasp 

























To counter the threat of enemy 
submarines the Wasp could be 
airborne within seconds, and with 
the aid of its mother ship's sonar 
it could attack with torpedoes or 
depth charges. 










escort, In the most famous Wasp 
action aircraft from Plymouth 
and Contender Bezant attacked 
the Argentine submarine Santa 
Fé, and were instrumental in its 
destruction 


Indonesia 


late-1980s, the Wasp, despite 
its antiquated equipment and 
appearance, continues to 
provide valuable service for 
the navies of New Zealand 


nd Malaysia 













ait-to-surface missiles 


Dimensions: 

main rotor diameter 9.83 m (82 ft. 3 in) 
length 12.29 m (40 ft, 4 in.) 
height 3,56 m (11 ft. 8 in) 


main rotor disc area 


ACTION DATA 


75,90 m’ (817 8q. ft) 





















































tanks in the fuselage 





















Ye Wasp has a four-bladed metal main rotor which folds for For medical and casualty evacuation work a winch is fitted tc 
orage on warships. The rotors are driven through sieel sp. The autostabiisation systerrvautoplot and ee ak 
hating withthe primary goarbox at the rear of the engine Bare val for this precise fying environment pair = 
a frigate or Fittod with on 
Ss destroyer the Wasp has a ll : 
folding tall which en 
incorporates a horizontal BE | cared out ata 
The cabin seated a crew of Power is provided by a single tabliser on the starboard 
two with provision for three Rolls-Royce Nimbus 1 ide of the fin 
passengers or a stretcher turboshatt engine. Fue 





single engine the Wasp is the slowest of these 
three ASW helicopters, The sleek SH-5 is by far the fastest, 


ling i to each potential targets quicker. Mos 








WASP HAS. 1993 koh (120 m. 


Ka-25 ‘WORMONE:A’ 209 kev (130 m.p.h Jandy 












W work Is 


making top speed irelevant. 


i 








The landing gear features four 
non-retractable, fully castoring wheels, 
Lockheed shock struts are fitted to 
absorb very hard landings 


Hl WHiRLWind HAS.Mk 7: As the Royal 
Navy's first ASW helicopter, the HAS.Mk 7. 
was fitted with radar and a torpedo. 





ASW helicopters of the Royal Navy 


I WESSEX HAS.Mk 1: This Westland-built 
version of the Sikorsky S-58 entered service 
aboard HMS Ark Royal in September 1961. 


The mast vital weapon for an 
anti-submarine helicopter is 


the homing torpec 
Wasp carries either t 


Mk 44 or Mk 46 torpedoes 
‘Alternatively it can carry 


depth charges or air-tc 
surface missiles 














This aircraft is from the third production batch of 
Wasps for the Royal Navy which were delivered during 
1966/67. This example flew with No. 829 Squadron, 
which supplied the aircraft for all Royal Navy frigates. 


Il SEA KING HAS.Mk 1: Again adapted from (Ml LYNX HAS.Mk 2: Lethal against submarines 
a Sikorsky design, the Sea King has been the 
Royal Navy's primary ASW platform for 20 years. 


or skiace veseatn te Lynx ou mine 
aboard Royal Ni ites and destroyers. 














| 














oe 


{Al three aircraft were designed to hunt for submarines close 10 
their base ship, and therefore none of ther requires extensive 








range. A greater range corresponds to longer endurance, however 


which allows more extensive patrols 


—— 
(250 mi.) ~<y 


661 kin (410 mi 


WASP WAS. Mk 1435 km (270 








Both the Seasprite 
and Ka-26 are 
twin-engined and 
ccan therefore lift a 
heavier weapons, 
load. Two engines 











also otter safer “WORMONE-n 
over-water 1342 kW 
operations. The (1,800 np.) 
Wasp's single 

engine was alvays I WASE 

‘one of the design's 


i 
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AVIATION FACTFILE: HELICOPTERS 
WESTLAND 


ScouT 





@ Anti-tank @ Casualty evacuation @ Battlefield liaison 


WESTLAND SCOUT 














‘V Wet feet 
During the Falklands War a Scout suffered a 
‘main gearbox failure while hovering over a 
lake to avoid Argentine fighters. The pilot 
had to ditch the helicopter. 






























estland’s Scout was a versatile 
and reliable helicopter which 
was retired from the British 


Army in 1994. Serving in the anti-armour 
and scout helicopter role, it was similar to 
the naval Wasp. Despite being a rather 
limited machine built using old technology, 
the Scout was very popular. During the 
Falklands War, Scouts rescued injured 
soldiers while under fire, and fired wire- 
guided missiles at enemy strongpoints. 
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A Rocket launcher 
A Scout gunner was required to steer the SS.11 
missile to its target through thin command wires. 
The SS.11 was a powerful weapon, but the wires 
often snagged and broke in flight. 











YY Army trials 

XP190 was the Army's first pre-production aircratt fitted 
with power controls. The Scout entered service in 1963, 
and was finally retired in 1994, By then only about 30 of 
the 150 originally in service were still operating. 


Y Bucket balancing 
It was a test of skill to fly the Scout 
well, but the Army Air Corp's finest 
pilots could carry a bucket through 
a series of posts as part of the | 
British Helicopter Championships. 





A Checkpoint lifter 

Dropping troops, often Special 
Forces soldiers, into surprise 

| vehicle checkpoints in Ulster was 
a common Scout task. 


4 Naked engine 
The Scout was 
designed in the days 
before heat-seeking, 
shoulder-launched 
missiles, and its 
engine was not 
shrouded to reduce 
heat signature. 














> A Scout pilot won the Distinguished Flying 
Cross in the Falklands for flying under fire 
to rescue a severely injured soldier. 

> Total production of the Westland Scout 
numbered 150 aircraft. 


> King Hussein of Jordan had a Scout for 
his own personal use. 


> The Empire Test Pilot School at 
Boscombe Down flew a Scout in their 
‘raspberry ripple’ colour scheme. 


> Two Scouts were operated from survey 
ships by the Royal Australian Navy. 


> AScout still flies with the British Army's 
historic flight at Middle Wallop. 


A The British Army typically flew 

its Scouts from remote bases with minimal 
support. Simple and easy to operate, the 
Scout helped the Army to develop the use of 
light helicopters. 





PROFILE 


Britain’s flying 
jeep 


he Westland Scout evokes 
vivid memories for British 
Army veterans, none 


stronger than the drama of 
Scouts during the 1982 Falklands 
War flitting to and from the front 
line, bringing in ammunition and 
rrying back casualties, This 
was highly dangerous: early in 
the conflict Argentine Pucaras 
shot down a Scout, killing its 
pilot and wounding the gunner 
Throughout much of the 
Cold War, the helicopter 
laboured at less violent but 
vitally important military duties. 














Below: Formations of Scouts over 

the British Army's training area on 
Salisbury Plain were a common sight 
when the craft was based at the camp 
at Middle Wallop. 


The Scout was developed 
from the Saunders-Roe P.531 

a design of the mid-1950s. The 
first examples to reach the 

Army in 1960 were, in fact, 
known as P.531 Mk Is. 

Renamed the Scout, this craft 
became a kind of flying jeep for 
hard-working soldiers. Some 
were fitted with roof-mounted 
sights and $8.11 missiles for use 
in the anti-tank role, This weapon 
was used in the Falklands War 

To its pilot, the Scout was a 
delight; a quick-responding 
helicopter able to pop in and 





Above: The Scout and SS.11 
was one of the first helicopter- 
missile combinations, and was 
reasonably successful. 





out of tight places. Scouts 
were very busy in Northern 
Ireland, used as a high-flying 
surveillance platform over the 
border and for moving troops 
to checkpoints. 








Scout AH.Mk 1 


Serving in United Nations colours, the Scout was 
used in peacekeeping operations in Cyprus with the 
British Army during the 1960s, 





The main rotor had four blades of 
all-metal construction, The fully 
articulated hub had flapping and 
dragging hinges. 





Built initially as the Bi 


showed its age in having an unshrouded 


The cockpit of the Scout 
was very spartan, An 
autopilol/auitostabliser 
system could be fitted, 








XP890 


‘ The fuselage structure was all-metal semi 
monocoque. The tall rotor driveshaft ran 


along the top of the tailboom, 


Unlike its naval counterpart, the Wasp, 
had a small horizontal 
stabiliser under the rear of the tailboom, 


The pilot sat in the fight 
seat, with th 
observer/missile aimer in the 
left seat. 






e > 


MISSILE 


LAUNCH: The 

88.11 had a 
maximum range of 
Just 3 km (1.8 mi), 
's0 the Scout 

usually fired from a. 
concealed position. 

















WEsTLAND Scout 


Scout AH.Mk 1 
Type: five-seat light utility helicopter 


Powerplant: one 511-kW (685-hp.) Rolls-Royce 
(Bristol Siddeley) Nimbus Mk 101 or Mk 102 
free-turbine turboshaft engine 


Maximum speed: 212 krvh (131 m.p.h.) 
Rate of climb: 155 m/min (608 f.p.m.) 
Range: 510 km (316 mi) 

Service ceiling: 4085 m (13,400 ft) 


Weights: empty 1465 kg (3,228 Ib); loaded 
2405 kg (5,291 Tb.) 


Armament: various options including manually 
aimed guns of up to 20-nm calibre; fixed 
7,62-mm machine-gun installations, rocket 
pods or four SS.11 missiles 





Dimensions: 
main rotor diameter 
length (rotors turning) 
height (rotors turning) 
rotor disc area 


9.83 m (32 ft. 3 In.) 

12.2 m (40 ft) 
9.56 m (11 ft. B In) 
75.89 m’ (817 8q. ft) 


The tail rotor was a simple, 
two-bladed metal type with 
a central flapping hinge, 


kburn-Turboméca Turmo, the 
‘engine eventually became the Rolls-Royce Nimbus 
Mk 102 when Blackburn was taken over. The § 


For UN operations, 
Scout traded in its 

national markings for the 
farnous blue insignia. 


the 


COMBAT DATA 


Battlefield helicopters fly at fairly low speed except when flying 
casualty evacuation or evading fighters. Ant-tank missions 
require short bursts of speed, 


‘scour ane 1 196 kh (122, 











196 km/h (122 9.4.) 


BR eet 20.9.0) —— Sew 





Scouts normally 
operated close to OH-SBA 


AALOUETTE It 

720 km 
(446 mi.) 

the front line, sot km 

their relatively short (288 ml) 

range was not a 

problem providing 

that there were 

convenient fuel scour 


supplies close ANLMK 1 
athand, $10 km (316 mi.) 
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AVIATION FacTFILE: HELICOPTERS 


WESTLAND 


SEA KING 


@ Anti-ship and anti-submarine @ British built @ Search and rescue 








n the UK a modified version of the 
S-61 Sea King, with Rolls-Royce 
Gnome engines replacing the original 
General Electric T58s, is built under licence 
by Westland. The first Westland-built 
flew in May 1969. Since then, the helicopter 
has been produced in several variants for 

a variety of roles. Typical anti-submarine 
equipment includes radar, dipping sonar 
and torpedoes. Sea Kings are also used 

in SAR and anti-shipping roles. 
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ircraft 









A Originally designed to fulfil 
the anti-submarine warfare (ASW) mission 
with the Royal Navy, the Sea King now 
serves in a variety of roles with air arms 
around the world. 






WesTLanD SEA KING 











A Anti-submarine SAR 

When ships were hit during the 
Falklands conflict every available 
helicopter flew rescue missions, 


Advanced Sea King p> 

In this developed form the 

Sea King is a formidable weapon, 
especially when armed with the 
lethal Sea Eagle missile. 


A RAF rescue 


the auto-hover system. 





> Westland had to fight off stiff competition 
from the Sikorsky Sea King to gain 


Royal Navy orders. 


> Rolls-Royce based its Gnome turboshaft on 
the TS8 of the Sikorsky helicopter. 
> Sea King AEW.Mk 2s are known to 


their crews as ‘bags’. 





RAF search-and-rescue units fly the Sea King 
HAR.Mk 3, which was specially built for the 
role. An even more advanced HAR.Mk 3A 
has entered service despite problems with 














A Airborne early warning 

The lack of AEW meant that Royal 
Navy warships were vulnerable to 
air attack in the Falklands. Ten 
Sea King HAS.Mk 2s were 
converted to AEW.Mk 2 standard, 
but they were too late for the war. 































4 Norwegian 
Mk 43 
All of Norway's 
surviving Sea Kings 
have been upgraded 
to Mk 43B standard 
with nose-mounted 
search radar and 
forward-looking 
infra-red (FLIR). They 
fly in the search-and- 
rescue role from 
bases located along 
‘Norway's long, 
dangerous coastline. 








‘ACTS AND FIGURES 


> Only the airframe shape and rotorhead 
of the Sikorsky Sea King remained 


unchanged. 


» British ASW and assault Sea Kings served 
during the Gulf War. 


> Searchwater radar used by the AEW.Mk 2 


is similar to that fitted to RAF Nimrods. 




















PROFILE 


Westland’s king 
of the sea 













them as anti-submarine 
Ten of the helicopters have been introduced mi 





radomes to act as airborne rotor blades. 


During 


upgradk 
Belgium received five Sea Kings which were comix 
roughly equivalent to German and Norwegian the ins! 
‘SAR specialised aircratt. navigati 

























A fixed talwheo! protrude fitted with fve-bladed tal 
fi from the rear of the Sea King rotors. A sb-bladed unit 
‘ P< hull, Operations fr has now replaced the 

Crew entrance is via this two-part door on the lft: With Rs boat-shaped hul and fuseage-rounted sponsons the Sea Kings capable water are rare and the fxed older rotor in most case 

hand side of the fuselage. A lage sliding door of amphibious operations. Helcoptrs ae neural) top-heavy, however, and the best talwheel does not hinder Usually as part of an 





allows cabin access from the opposite side a ditched cre 


Sea King operations 


In Royal Navy service most Sea 
Kings fly as ASW or ASV (anti-surface 
vessel) platforms. RAF Sea Kings 

are used exclusively in the search- 
and-rescue role. 


ANTI-SUBMARINE WARFARE: Using 
its dipping sonar in combination with 
dropped sonobuoys, the Sea King is 
able to detect a submarine from the 
acoustic echoes it produces, 


ritain’s Royal Navy bought delivered to € 
4 total of 152 Mk 1, 2, 5 including the 
ind 6 Sea Kings, most of German navies. 


ireraft The Advanced Sea King 


export customers, 
Australian and 


jore powerful 


modified with side-mounted Gnome engines and composite Above: The primary role of Royal Navy Sea Kings 
India was the first is ASW. However, some HAS.Mk 5s have been 


early-warning (AEW) aircraft, a customer for this model. Many converted to SAR HAR.Mk 5s by the removal 
conversion which was introduced — older Sea Kings have also been of anti-submarine equipment. 
1s a result of experience gained fitted with the composite rotor 
during the Falklands War blades, which reduce fuel entered service, with current 
The RAF uses the Mk 3 for consumption, Mission equipment aircraft compatible with a range 
tir-sea rescue, and more than has also been dramatically of modern weapons, including 
140 Sea Kings have been improved since the type first the Sea Eagle anti-ship missile 


the mid-1980s Belgian Sea The MEL 











Sea Kina Mk 48 Kings received their first major housed ir 


fe, This included new radome 
ite main rotor blade programn 
allation of advanced replaced 


might hope for is to escape before the aircraft t 


Below: A specialised SAR variant, based on the 
HAS.Mk 1, was delivered to the West German 
Marineflieger in 1973/74. In the late-1980s any 
surviving machines were modified and upgraded 
by MBB to give them an anti-ship capability. 












WESTLAND SEA KING 





Sea King Mk 42B 
‘Type: naval helicopter 


Powerplant: two 1092-kW (1,465-hp,) Rolls- 
Royce Gnome H.1400-1T turboshafts 


Maximum speed: 226 km/h (140 m.p.h.) at sea 
level 


Climb rate: 619 m/min (2,030 f.p.m.) maximum, 
at sea level 


Range: 1482 km (920 mi,) with standard fuel 


Weights: empty 5399 kg (11,865 lb); maximum 
take-off 9752 kg (21,454 Ib.) 


‘Armament: four torpedoes or depth charges, or 
Sea Skua, Sea Eagle or Exocet anti-ship 
missiles 



















Dimensions: 







rotor diameter 18.9 m (62 ft) 
length 22.15 m (72 ft. B in.) 
height 5.13 m (16 ft. 10 in) 





main rotor disc area 280.47 m* (3,018 sq, ft.) 












‘ARI,5995 search radar i 4 
this spine-mounted 





In an ongoing upgrade Having been designed to operate from 

ne this system is being the confines of a ship, the Sea King 

by a Bendix ROR15008 ns given a folding tall. Although rarely 
radome Used on land-based aircraft, the tall e 

folds along this prominent hinge 









Many early Sea Kings we 


sms over and sink normal service alterations, upgrade programme, 





we ing 
‘AEW.Mk 2 is capable of controlling the air war. 











ACTION DATA 


With its aerodynamically cleaner airframe and slightly lower maximury 
take-off weight, the Sikorsky SH-3H is faster than the Westland 
Sea King, The ‘Haze-A' closely matches the British machine, 


SEAKING Mk 428 226 kn (140. 


1 WAZE-A’ 230 km/h (143 .p..) Sg, 
—ie 


Mit 








SH-3H SEA KING 267 kam (166 m, 


INITIAL CLIMB RA 


‘Again the lighter, ess well-equipped SH-3H has a better climb rate 
a King Mk 428, The Mi-14PL lags considerably behind 

















1 Mi-14PL “HAZE 
For long anti- 225 km (675 mi) 
submarine patrols 

and SAR missions, 

range Is an 

important factor. 

The Westland 

helicopter 

outperforms its 

‘American cousin 

because of its 

more advanced 


tengines and engine 
contro! systems, SH-3H SEA KING, 


The Mi-14PL is 1005 km (625 mi.) 
again left trailing. 
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Aviation FAcTFILE: HELICOPTERS 


| Westanp Lynx (ARMY) | y 


Lynx (ARmy) | rn 


@ Anti-tank @ Tactical transport @ Gulf War veteran 






WESTLAND 

















A Combat ready 

Infra-red exhaust suppressors, 

‘ e a roof-mounted sight and TOW 
missiles make the Lynx AH.Mk 7 
a formidable weapon system. 











A Humanitarian Lynx 
Britain's army, like many 
European forces, has dedicated 
a number of aircraft to United 
Nations’ support missions. 














YY Looking for exports 

Lynx 3 was a bold attempt by 
Westland to win export orders 
and was marketed several times. 






A TOW attack 
Using natural cover as its only defence, 

a Lynx AH.Mk 1 unleashes a TOW missile at an 
unsuspecting tank. The missile's guide wires can 
Just be seen at the mouth of the launch tube. 





Lynx in yellow > 
XW8385 was the first Lynx prototype and was known 
as the WG. 13. It later became G-BEAD for tests 
with two Pratt & Whitney PT6B-34 turboshafts. 
These engines made the helicopter underpowered. 




































estland and Aérospatiale 
produced the Lynx, together with 
the Puma and Gazelle, under the 


: FACTS AND FIGURES 
Anglo-French helicopter agreement of 1967. 






4 > Westland planned to build 16 WG.13 > During 1977 the Army Air Corps received 

The first of 13 prototypes flew in March 

dil prototypes because it considered the its first production Lynx; the aircraft 
1971, and subsequent production includes programme so technically demanding. became operational in 1978. 
both army and navy versions. Unlike its A Although built in > Modified 'souut hatlooptans Ware used! | LYRCATLNIR Te werelcanverted te 
naval counterpart, the Army Lynx has reasonably modest numbers for the to test the Lynx's main rotor system. AH.Mk 7 standard by the Royal Navy. 
not attracted export orders, but it has British Army, the Army Lynx has become 
been developed ints the tritish Aniwis an invaluable Army Air Corps asset in the > An Army Lynx was rolled out publicly for > ‘Several features of the Lynx 3 were 

battlefield transport and anti-tank roles. the first time at Farnborough in 1972. incorporated into the AH.Mk 9. 


main battlefield helicopter. 
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PROFILE 


Claws of the 
Army Air Corps 


esignated AH.Mk 1, the 
first Army Lynxes were 
delivered in 1977. They 


could car 
1350 kg (3,000 Ib.) of external 
cargo or eight TOW (Tube- 








nine troops, over vei 





carrying the heavy loads involved 
in anti-armour operations, 

The final Army Air Corps 
ion was the AH.Mk 9, which 
has wheels instead of skids and 
diffusers to reduce the infra-red 





Above: Currently, the Lynx AH.Mk 9 
has no TOW compatibility. If funding 
permits this could be added later, 
but the capability seems irrelevant 


launched, Optically-tracked, Wire- signature of the exhaust. It serves _ following the recent purchase of 


guided) missiles, aimed usi 
sight on the cabin roof 

More powerful Gem 41 
engines were introduced in the 
AH.MK 7, in addition to improved 
avionics and a more powerful tail 
rotor, ‘This enabled the helicopter 
to remain in the hover when 





Up to nine soldiers could be carried in the main cabin 
of the AH.Mk 1, oF six with full combat equipment 
‘A.common transport mission for the Lynx is the forward 
movement and insertion of Milan-armed anti-tank teams 


British Aerospace, under 
licence from Hughes, built 

the Lynx roof-mountad sight 
It allows missile guidance at 
anges of up to 3750 metres 


A skid undercarriage allows the 
helicopter to operate from a 

variety of surfaces without the 
fisk of sinking into soft ground, 





Westland and the British Army 


Hl war'ti: Using components from the DH.9A, Ml LYSANDER: Designed to fulfil the same role 


Westland built the Wapiti as a specialised army 
‘co-operation aircraft for the RAF. 





ga with the two squadrons formed 
to support the rapid intervention 
24th Armoured Brigade 

One-off experimental and 
trials versions of the 
include a fly-by-wire conversion 
of an AH.Mk 7 and a single 
AHLMk 5X with Gem 41 engines. 


‘as the Wapiti, the Lysander was flown by the 


RAF in close co-operation with the Army. 





the AAC Apache. 


A few other AH.Mk 5s were 
built, and although most were 
completed as AH.Mk 7s, one of 
the development aircraft was 
used for night-flying trials using 
1 helmet-mounted display 


Army Lynx 


Westland introduced a semi-rigid main rotor 
head on the Lynx. This system was far less bulky 
and complex than previous systems, and it 

improved performance and handling significantly, 





Hughes manufactured the TOW mis 
which are the Lynx’s principal anti-ta 
armament. Optional weapons include 


















air-to-air missiles and gun or rocket pods. 


Originally fitted with Gem 41-1 engine: 
1987 the Lynn's 
Gem 42-1 standard in the AH.Mk 7, These 


aircraft also have composite rotor blade 


I scout: Aiso built as the naval Wasp, the 
‘Scout was the AAC's primary observation and 
attack helicopter before the Lynx and Gazelle. 


WEsTLAND Lynx (ARMY) 





Lynx AH.Mk 7 



















Type: mutti-role battlefield helicopter 


Powerplant: two 835-kW (1,120-hp.) Rolls- 
Royce Gem 42-1 turboshaft engines 


Maximum cruising speed: 259 krvh 
(161 mph.) 


Initial climb rat 
sea level 


Range: 630 km (390 mi.) with standard fuel 


Weights: operating empty 2787 kg (6,130 Ib,); 
maximum take-off 4354 kg (9,580 Ib.) 













756 m/min (2,480 f,p.m.) at 








‘Armament: two GIAT 20-mm cannon pods and 
‘one 7.62-mm (.30-cal.) machine-gun, rocket or 








Above: XX153 was the first Lynx to be completed as a ‘utility missiles 
variant’. 
achieving 321.7 km/h (199.5 m.p.h.) over a 15/25-km 
(9.3/15/5-mile) course. 





it set a world speed record on 29 June 1972, 





NX AH.Mk 1 


Seen in service with No. 1 Wing, British Army of the 
Rhine, XZ669 has been converted to AH.Mk 7 
standard and is now based at Wattisham, Suffolk, 
with No, 669 Squadron of No. 4 Regiment, 
‘Army Air Corps. 





° 





powerplant was upgraded to 





The AH.Mk 1 featured a counter-clockwise-rotating 
tail rotor, On the upgraded AH.Mk 7 it has been 

replaced by a more powerful clockwise-rotating 
unit made from composite materials, which gives 
better control in the hover. 


Hl GAZELLE: Co-produced with Aérospatiale, 
the Gazelle took over the battlefield observation 





















gun pods, HOT, TOW or Hellfire anti-tank 










main rotor diameter 12.8 m (42 ft) 
fuselage length 12.06 m (39 ft. 7 in.) 
height 3.66 m (12 ft.) 

















ACTION DATA 


With an increased maximum take-off weight, the Lynx AH.Mk 9 
can carry a greater payload than previous Army Lynxes, It does 
‘not have the capacity of contemporary US Army battlefield 
transport helicopters, however, 






Ban 
ens 
Wi 


Wa 
Gh oe oe 


‘UH-1H IROQUOIS 1759 ky (3,900 1, 


MAXIMUM CRUISING SPEED 


The Lynx has always been one of the fastest helicopters and, with 
its advanced technology rotor, the AH.Mk 9 maintains the tradition. 
It cannot match the far more powerful UH-60L for speed, but itis 


highly manoeuvrable 
Lyn A _  < 
270 kn (172 0.9.0) “gigs 
a 





2546 kr (159 m, 





RANGE MCT STE 
Economical (00 es (28 a 
engines and 
an edvanced 
roronte rH iRoquors 
Lynx excallnt S511 km (20 mi.) 
rage. The y 
go, + 
URSe0L is able 
focary upto sx SUAGKIAWK 
‘km 
external fuel tanks. (Saab 


for long-range 
missions, but at 
the expense of 
payload, 
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AVIATION FacTFILe: HELICOPTERS 


WESTLAND 


LYNX (Navy) 


@ Anti-submarine helicopter @ Missile-armed anti-ship strike 











aval helicopters have added a new 


dimension to naval warfare. Blooded in 
the Falklands and used to deadly effect 


in the Gulf, the Westland Lynx, flown by the 


Royal Navy and other maritime services, is one 
of the most capable and versatile of the breed. 


In addition to hunting for submarines and 
attacking with torpedoes, depth charges or 
mines, it can track down even the fastest of 


‘surface vessels with onboard radar, striking with 


highly accurate air-to-surface missiles. 
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A The Lynx has been a very 
successful light shipboard helicopter, 
outselling most of its competitors due to its 
excellent handling, good weapons fit and all- 
round versatility. 





Y Rolling deck 

Royal Navy Lynx decks have a special grid fitted to 
them. After landing, the pilot lowers a ‘harpoon’ 
hook through it, which secures the Lynx to the deck 
even in very violent sea conditions such as this. 






























Super Lynx 

‘The very latest Lynx 
variants have a 360° 
radar capability, passive 
infra-red sensors and 
inertial and satellite 
navigation systems. 





A War veteran 

Britain's Fleet Air Arm has used the Lynx 
to devastating effect in modern maritime 
confrontations. It made its name launching 
Sea Skua missiles against Argentine craft. 






































A Marineflieger 
The German Marineflieger operates its Sea Lynx 
helicopters from ‘Bremen'-class frigates in the 
anti-submarine role. Unlike British Lynxes, the 
Marinetlieger versions have a dipping sonar fitted. 
The unit, MFG 3, is based at Nordholz when it is 
not deployed at sea 


== FOR Hi 


A Rescue Lynx 

While it was not specifically built 
for rescue missions, all Lynxes are 
capable of this, and most end up 
doing a rescue at some stage. 
Dutch navy Lynxes are also 
equipped with dunking sonar. 


FACTS AND FIGURES 


> The first Lynx prototype made its initial 
flight on 21 March 1971. 


> The naval Lynx made its maiden flight on 
10 February 1976. 


> Most export Lynxes, like the nine used by 
the Brazilian navy, are based on Britain's 
HAS.Mk 2. 


> Britain's first naval Lynx unit was No. 702 
Squadron, Royal Navy, at Yeovilton, 
formed in December 1977. 


> The Norwegian air force uses the naval 
Lynx for unarmed rescue missions. 





> A modified Lynx holds the helicopter 
world speed record. 


WestTLanp LYNX (Navy) 








WEsTLAND Lynx (Navy) 






PROFILE 





















Ww le stl an di’: IS ki n The Lynx has been the most successful small Lynx HAS.Mk 2 (FN) 
ig shipboard helicopter of the post-war period. Types shipboard anti-submarine, anti-ship, and 
f th It combines small size and high performance rescue helicopter 
fe) e waves with excellent handling at sea, advanced- Powerplant: two 836-KW (1,120-hp) Rolls- 
technology sonar and weapons, and Royce Gem 41-1 turboshatt engines 

















unmatched multi-role capability. 













































riginating in the Anglo warfare, but it can also perform Max speed: 322 km/h (200 m.p.h.) 
French helicopter reconnaissance, anti-shipping, Max cruising speed: 232 km/h (140 m.p.h.) 
agreement of 1967, the _search-and-strike, search-and- The Lynx is an extremely agile are 
i (typical) 590 km (365 mi.) 
Westland Lynx is one of the most rescue, fire support, liaison and machine, thar 19 B&H ae sere 8 
gener 2h ihe defer sich a eee ay technology rigid rotor head and ights: empty 3030 kg (6,870 Ib); max 
advanced medium shipborn vertical replenishment mission: eaneet ater Gates: ecelaes te riowteel 
helicopters in the world. The and as an attack transport it can Ske 
Royal Navy and French carry 10 fully-equipped Marines a ‘Armament: twin Mk 44, Mk 46 or Sting Ray 
Aéronayale were the first users of Among many naval Lynx —— ———— ASW torpedoes or Mk II depth charges plus 
the type, but it has since been weapons is the highly accurate eae eae) ene eee ee 
YF : ae itt Boies Skua or similar anti-ship missiles; provision for 
ordered by eight other navies Sea Skua missile, which, like the Lynx proved not only its potency 1981-kg (2,995-1b) slung cargo 
Although with a crew of two helicopter, made its combat debut but also its resilience, Later in The Lynx crew consists of Pa 
or three its maximum weight is in the Falklands War of 1982, The the Gulf War, using the same a pilot and observer eens 
y 4600 kg (10,120 Ib), the ise codeine ws fk : Racal Navy Lyne (tactical systems operator) main rotor diameter 12.8 m (42 tt) 
y 4600 kg (10,120 Ib,), the war made it necessary to fly weapon, Royal Navy Lynxes per yan a rent iss eon 
Lynx can perform a wide variety _ helicopters at double the most ripped the heart out of Iraq's cockpit, Some users also height 3.6 m (12 ft.) 
of naval tasks. Its primary intensive normal flying rate, often force of fast-attack craft picking have a crewman in the 












rear cabin, for sonar: 
operating or rescue work 


function is anti-subma 





ine in blizzard conditions, where the off their targets with impunity 


Lynx HAS.Mk 2 (FN French Lynxes of the 


‘Aéronavale mount a winch 
The Aéronavale operates the Lynx in the anti- on the starboard fuselag) 
submarine and anti-surface roles. It will soon be 


replaced by the new Eurocopter NH 90. 


Mat a 





COMBAT DATA 


MAXIMUM CRUISING SPEED 


‘A specially-prepared variant of the Lynx broke the world helicopter 
‘speed record in the 19808. Operational aircraft are not as fast, but 
‘are nevertheless good performers. However, mast operational 
‘missions such as submarine hunting or searching for enemy 
shipping will be carried out at lower speeds 































Naval Lynxes are easly 
identifiable from their land 












It dipping sonar is fitted, based counterparts by 

The nose contains the the sonar body and its thelr wheeled undercarriages, 
advanced Seaspray winch and cable unit are Most military variants are 
radar for surface search, located in the rear cabin equipped with landing skids, 








British Lynxes use it to 
guide the Sea Sku 


anti-ship missile : | FERRY RANGE 


For fering, the Lynx 
cain extra fl in 
fextoral tanks which 
‘outlets operation 
range ands fr groatr 
than it vais, Normal 
‘operations ae canied out 
vata 150 km (93 mi) of 
themathorship, and 
Aéronavale Lynxes have a small tall-quard | \nvave low-speed lterngt 
The Lynx can carry depth charges fam ‘ The wheels ofthe Lynx can move fitted to prevent the taiboom striking the | over stretch of ocean 
‘oF lightweight torpedoes. Most through 3607, to allow it to manoeuvre deck when landing in rough weather tre Frou 


nations use the American Mk 44/46. sately on smal fight decks. conditions 
if : ARMAMENT 
In Royal Navy service 


Lynx Sea Skua attack canis acianoed Bt 


a2 
& 
3 
Zz 









Ray torpedoes; itis 
MM souio Fuet: The Seal FAST TARGETS: Sea Skua was HB LAUNCH: The Lynx detects targets SEA SKIMMER: To avoid detection [Jl TARGET DESTROYED: A blazing ti a dency predate 
‘Skua is powered by a solid designed to engage small missile-armed with its radar. It will launch its attack on enemy radar, the 1000-krr/h (600- Iraqi patrol boat proves the devastating | of fast-attack craft wath 


rocket, and can be handled attack craft travelling at speeds of when within missile range, which at low — m.p.h.) Sea Skua is programmed to fly effect of the Sea Skua’s 20-kg (44-Ib,) its Sea Skua missiles 
and stored like ammunition, 75 km/h (46 m.p.h,). level is between 15-20 km (9-12 mi.). just above the surface of the water. armour-piercing warhead, ‘The American SH-2 


‘has a similar capability 
with its Norwegian 








developed Penguin 
‘missiles. The Kamov is 
‘capable of carrying 
potent weapons, but it 
is not normally armed. 
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AVIATION FACTFILE: HELICOPTERS 


WESTLAND 


COMMANDO 


@ Middle Eastern favourite @ Combat proven @ Assault transport 














tactical transport helicopter based on 
A« anti-submarine Sea King, the 

Commando dispenses with the naval 
equipment to make room for troops, cargo or 
casualties. Operated in various versions as 
troop and VIP transport, electronic warfare 
platform and anti-ship helicopter by several 
overseas air arms, as well as the Royal Navy, 
it has seen service in the Falkland Islands, 
the Persian Gulf and Bosnia. 


A Having operated in some of the 
world's harshest environments, including 
the Arctic Circle and Arabian desert, 

the Commando is regarded as a fine 
assault helicopter. 
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WEsTLAND COMMANDO 




















‘VY Commando production 

Wearing a ‘class B' registration, this 
Commando is undergoing pre-delivery test 
flying. The aircraft has been produced in 
some numbers for export. 
































A Sponsons gone 

Neither the Commando Mk 2 
nor the Sea King HC.Mk 4 have 
the distinctive undercarriage 
sponsons of the Sea King. 


Egyptian assault > 

Having used the early Commando 
Mk 1, Egypt later purchased 

the Mk 2. The aircraft are often 
flown without sand filters. 


4. VIPs on the Mk 2B 
Egypt's Mk 2Bs have air-conditioning and 
a thoroughly soundproofed cabin. 





Qatari ship killers > 
Qatar may have added upgraded Commando 
Mk 2As to its fleet of Mk 3s. The latter aircraft 

represent a powerful maritime strike effort. 











FACTS AND FIGURES 


> The Commando Mk 1 is also known > An idea to fit the Commando Mk 2 
as the Sea King Mk 70 and is basically with 26 inflatable cabin seats was 
a stripped-out Sea King HAS.Mk 1. abandoned at an early stage. 


> No customer has ever specified the > Commando Mk 2Bs have extra seats 
Mk 2's optional underwing hardpoints. for two flight attendants. 


> Westland flew the first commando Mk 2 > Qatar's Mk 3s have Sea King-like 
‘on 16 January 1975. undercarriage sponsons. 


PROFILE 


Sea King 
assault version 


ased on the Sea King 
Mk 41, the original 
Commando Mk 1 was 


developed by Westland in the 
hope that it might be ordered to 
replace the Royal Navy's Wessex 
Commando helicopters, In the 
event, no initial British interest 
was expressed and the Egyptian 
air force placed the first order 
The Mk 1 had minimal 
modifications, but the Mk 2 has a 
fixed undercarriage, an Advanced 
Sea King tail unit and composite 
rotor blades, Egypt acquired 17 
standard Mk 2s, plus two Mk 2B 
VIP transport versions and four 
Mk 2E electronic warfare variants, 


A\l operators of the Commando frequently 
use their aircraft in harsh, sandy 
environments, Sand filters for the engine 
intakes are therefore a useful option. 


with Italian systems 

When armed, most 
Commandos carry a cabin- 
mounted 7.62-mm (.30-cal.) 
machine-gun, and the eight Mk 
3s delivered to Qatar have 
provision for Exocet anti-ship 
missiles as well as rocket and 
machine-gun pods. 

The biggest customer for the 
Commando is the Royal Navy, 
whose 41 Sea King HC.Mk 4s 
replaced the Wessexes used 
to transport Royal Marine 
Commandos. They carry the Sea 
King name despite being based 
closely on the Commando Mk 2 

Other operators include the 


Removing the hydraulic blade-folding system of the naval Sea King gave the Commando 
€91-g (200-Ib,) weight saving in this area alone, Simpification of the undercarriage and 


the removal of heavy naval avioni 


Above: Qatari Commando Mk 2As wear a two-tone 


desert camouflage scheme. 


Right: Royal Navy Sea King HC.Mk 4s flew in support of 
British forces during the Gulf War. They also flew 
intensively during the Falklands conflict. 


Royal Aerospace Establishment, 
which uses two Sea King Mk 4Xs 
to test various equipment, 
including rotors and avionics. 


improved payload even further 


Egypt received 19 Commando Mk 2s. Two are flown 
VIP aircraft (Mk 2Bs), one of which wears a smart 
dark green and white colour schem 


Westland lengthened the cabin of the Commando, although 
external dimensions are unaltered. To achieve this, the rear 
bulkhead was moved aft by 1.7 metres (6 tt. 7 in) 


‘Although it retained the boat-shaped hull of the Sea King, 
the Commando dispensed with the retractable main 
wheels and the sponsons with their associated flotation 
equipment. The simple stub wing-mounted undercarriage} 
saves weight and increases weapons-cartying ability, and] 
may be fitted with removable emergency flotation packs. 





Royal Navy Commandos in the Falklands 


TAKING THE NARWAL: 
Following a Sea Harrier attack 
on the Argentine spy trawler 
Narwal, two Sea King HC.Mk 
4s and an HAS.Mk 5 took the 


crew prisoner. 


‘SKYHAWK ATTACK: After delivering a cargo of 105-mm, 
artillery shells to a forward location, ZA298, a Sea King 
HC.Mk 4 of No. 846 Naval Air Squadron, was attacked 
by an A-4B Skyhawk, The main rotor was hit by 20-mm. 
cannon fire, despite the pilot's evasion tactics, but a 
replacement blade was flown in and the helicopter was 
repaired in the field 

i 


WEsTLAND COMMANDO 


Commando Mk 2 
‘Type: tactical military helicopter 
Powerplant: two 1238-kW (1,660-hp.) Rolis- 
Royce Gnome H.1400-1T turboshafts 


‘Maximum cruising speed: 204 km/h (126 
m.p.h,) at sea level 


Range: 396 km (245 mi,) with maximum 
payload; 1482 km (920 mi.) with standard fuel 


Hover ceiling: 1980 m (6,500 ft) in ground 
effect 


‘Weights: empty operating 5620 kg (12,364 Ib. 
maximum take-off 9752 kg (21,455 Ib.) 


Accommodation: two crew plus up to 28 
troops 

Dimensions: 

main rotor diameter 
fuselage length 
height 

main rotor disc area 


18.9 m (62 ft.) 
17.02 m (55 ft, 10 in.) 
4,72 m (15 ft, 6 in.) 
280.47 m* (3,018 sq, ft.) 


ACTION DATA 


RANGE PUMA HC.Mk 1 


With its extensive babel ed-| 


range, the 
Commando is able 
to transport troops 
over long distances, 
‘Alternatively, it has 
Jong endurance 
for multiple 
missions over a 
‘small radivs, such 
sa moving supplies 
and equipment 
between ships. Nam 2 
770 km (480 mi.) 
{ TROOPS | 


Westland designed the Commando to replace the Wessex assault 
transport, and the aircraft otfers considerably better capacity 
The Pum also carries fewer troops than the Commando. 


Sommers HOHHHEHEHHOOE DENY 


‘COMMANDO Mk 2 28 troops 


PUMA HC.Mk 1 


INITIAL CLIMB RA’ 


With Its powerful 
Gnome 
turboshatt, the 
Commande 
offers good 
performance. 
‘This is reflected 
in its intial climbs 
rate, especially 
When compared 
to the older 
Wessex and the 
RAF's Puma 
HOM 1. 
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